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Rapport de la 4ème réunion du Comité de pilotage du Réseau de recherches sur 
les bananiers et bananiers plantain en Afrique de l’Ouest MUSACO 
Accra, 2-4 avril 2001 
 
 
Du 2 au 4 avril 2001, s’est tenue à Accra au Ghana, la 4ème réunion du Comité de Pilotage du 
réseau MUSACO. La liste des participants est jointe en annexe, ainsi que le programme détaillé 
des travaux et les exposés des différents intervenants. 
Cérémonie d’ouverture 
L’allocution d’ouverture a été donnée par Son Excellence le Ministre Ghanéen de 
l’Environnement, de la Science et de la Technologie après de brefs messages de bienvenue par le 
Professeur Walter Alhassan, Directeur Général du Council for Scientific and Industrial Research 
(CSIR) du Ghana, Dr Jean Vincent Escalant au nom du Directeur de l’INIBAP, Dr Abdou 
Tenkouano, Coordonnateur de la recherche sur bananes et plantains à l’IITA, Dr Marcel 
Nwalozie, Coordonnateur Scientifique CORAF/WECARD et Dr Adiko Amoncho, représentant 
la présidente du réseau, Mme Adèle Sambo dont l’arrivée au Ghana avait été retardée. 
Contribution des institutions régionales 
Le Programme Future Harvest sur les bananes et plantains en Afrique Sub-Saharienne  
Le Dr Abdou Tenkouano a présenté les grandes lignes du programme conjoint INIBAP/IITA 
pour l’amélioration de ces cultures en Afrique. Il a relevé les différentes étapes du 
développement de ce programme et mentionné certains des premiers points sur lesquels 
l’INIBAP et l’IITA ont convenu de collaborer. En guise d’exemple, la lettre d’information 
MusAfrica qui était jusqu’alors publiée par l’IITA sera désormais une publication conjointe 
IITA/INIBAP. Le Dr Tenkouano a mentionné que les coordonnateurs régionaux de l’INIBAP en 
Afrique sont désormais considérés comme faisant partie de l’équipe de l’IITA sur les bananes et 
bananes plantains. 
WECARD/CORAF 
Le WECARD/CORAF participe à l’établissement des priorités et au développement des projets 
conjoints de recherche sur bananes et plantains dans la sous-région. Le Dr Nwaloziea signalé 
que WECARD/CORAF a assigné des fonds à MUSACO pour continuer la collecte des données 
de base sur les Musa. Les fonds seront libérés sitôt que les contrats seront signés avec le 
donateur. MUSACO peut avoir accès à d’autres fonds à travers le système ‘competitive grants’ 
que WECARD/COFAF va gérer. WECARD/CORAF est prêt à abriter sur son serveur des 
discussions électroniques pour MUSACO en cas de besoin. 
CARBAP 
Mr Joseph Antoine Ngalani a représenté le Ministère Camerounais de la recherche scientifique 
et technique et le Centre Africain de Recherches sur Bananiers et Plantains (CARBAP) 
nouvellement créé. Il a donné l’historique des événements qui ont conduit à la signature de 
l’accord intergouvernemental par le Cameroun, la RCA, la République Démocratique du Congo, 
le Gabon et la Guinée Equatoriale en février 2001 à Yaoundé au Cameroun, pour la création du 
CARBAP en vue du remplacement du CRBP. Tous les accords de coopération signés avec le 
CRBP seront maintenus et/ou renouvelés avec le CARBAP. Le CARBAP est ouvert à tous les 
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pays de la sous-région Afrique de l’Ouest et du Centre et collaborera avec l’IITA, l’INIBAP, le 
CIRAD et d’autres organisations internationales.  
La production des Musa au Ghana 
Les différents aspects de la recherche sur les Musa, du développement technologique et son 
transfert au Ghana ont été présentés par une équipe de scientifiques venant de l’Université du 
Ghana, du Crops Research Institute, de Kwame Nkrumah University of Science and Technology et du 
Ministère de l’Alimentation et de l’Agriculture. L’équipe a présenté des rapports sur des sujets 
allant de l’évaluation des hybrides aux méthodes de production des rejetons. 
Activités sur Musa à l’IITA 
La recherche conduite par l’IITA sur les Musa en Afrique de l’Ouest et du Centre a été présentée 
par les Drs A. Tenkouano, J. Hughes et S. Hauser. Des outils modernes ont été mis au point pour 
étudier les caractéristiques génétiques et la généalogie des hybrides créés à l’IITA. Certaines de 
ces techniques sont les marqueurs moléculaires (RAPDs) pour identifier les génomes A et B, la 
cytométrie en flux pour faciliter l’évaluation du niveau de ploïdie des différents descendants. 
L’IITA a aussi mis au point une méthode de visualisation des chromosomes à base de nitrate 
d’argent. 
Des efforts sont en cours à l’IITA pour créer des hybrides résistant aux nématodes, après que des 
méthodes de criblage rapide et efficaces en vue d’évaluer la résistance aux nématodes ont été 
développées. Parallèlement, l’IITA travaille à la mise au point de traitements non chimiques 
contre les nématodes comme l’utilisation de l’eau chaude pour traiter les rejets avant la mise au 
champ. 
Reconnaissant le besoin d’avoir les hybrides disponibles pour les agriculteurs, l’IITA a établi des 
pépinières en champ afin de produire du matériel végétal sain.  
Evaluation du matériel génétique 
Ce thème a fait l’objet de deux exposés présentant des programmes internationaux- le 
Programme international d'évaluation des Musa (IMTP) et le programme IITA d’évaluation de 
ses hybrides - suivis des rapports de la Côte d’Ivoire et du Congo Brazzaville sur les essais 
menés chez eux. 
L’IMTP a fourni des informations intéressantes. Le programme, auquel 25 pays participent en 
est à sa phase III. Deux types d’évaluation sont possibles - l’une en profondeur (sur la base 
d’index) coûteuse et l’autre qui évalue la performance (symptômes à la floraison, à la récolte…). 
Pour participer au programme, le pays doit identifier un site et choisir des bananes dignes 
d’intérêt pour être testées. Dans cette perspective, une formation sera délivrée en juin 2001 en 
Malaisie pour la collecte des données sur les maladies foliaires des Musa. Par ailleurs les guides 
pour l’évaluation des bananes et bananes plantain sont disponibles à l’INIBAP sur simple 
demande ainsi que le CD-ROM IMTP 2000 qui correspond au livre “Evaluating Banana: a global 
partnership”. 
Recommandation 1 
Envoyer au secrétariat de MUSACO avant le 15 avril 2001 dernier délai, les noms de 
personnes susceptibles de suivre la formation sur l’IMTP de Juin 2001. Veiller à indiquer à la 
même date butoir si son pays est intéressé à participer à l’IMTP. 
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L’évaluation des hybrides de l’IITA, distribués dans quatre pays, se poursuit. C’est un travail de 
très longue haleine. La première phase a duré de 1993 à 1995. La deuxième phase qui n’est pas 
terminée a débuté en 1998.  
Une préoccupation apparue lors des discussions a été de savoir si le programme de l’IITA et 
l’IMTP ne faisaient pas double emploi. A ce jour, aucune redondance n'a été observée. Une autre 
préoccupation avait trait à la fiabilité des évaluations, eut égard aux problèmes posés par la 
fertilité des sols.  
D’autres informations ont été données et des réponses à certaines questions apportées. Le 
Musalogue sur la diversité des Musa est terminé, il est à la phase d’édition. Les tests 
organoleptiques sont pris en compte dans l’IMTP. En Amérique Latine, quand un problème de 
financement ou de main d’œuvre se pose, ce sont les plantations industrielles qui aident à la 
mise en place des sites IMTP. 
Evaluation de matériel génétique dans les pays membres 
Le principal problème qui a retardé l’établissement des expérimentations dans certains des neuf 
pays dans lesquels les essais doivent avoir lieu est l’inhabileté des destinataires à sevrer et 
fortifier les plantules. 
Recommandation 2 
Organiser un atelier de formation à la gestion des vitroplants. Donner toute latitude aux 
organisateurs du cours (IITA et INIBAP) de se rapprocher de la FAO pour la recherche de 
financements. Encourager le réseau à trouver les financements. 
Production de bananes plantain en milieu périurbain 
Le Ghana et le Bénin ont exposé le travail effectué dans leur pays. Le problème de 
l’expérimentation directe en milieu paysan s’est posé au Bénin suite à un contretemps dans la 
fourniture de vitroplants par le CARBAP. La confiance des cultivateurs vis à vis de la recherche 
s’en est trouvée fortement malmenée. Devant un problème identique, les chercheurs du Ghana 
ont pu s’en sortir car le laboratoire de cultures in vitro a pu leur fournir une quantité de 
vitroplants suffisante pour occuper les paysans avant l’arrivée des nouveaux vitroplants. 
Le coordonnateur scientifique du WECARD/CORAF a informé l’assistance de l’existence de 
fonds disponibles à l’Union Européenne dans le programme INCO-DEV (International 
Cooperation for Development). Ce programme met l’accent sur l’agriculture péri-urbaine (plantain, 
mais aussi autres spéculations et élevage). Il a encouragé les membres du Comité de Pilotage à 
sensibiliser les chercheurs de leurs SNRA à soumettre des projets avant septembre 2001, la 
sélection ayant lieu en octobre 2001. Pour plus d’informations, se rapprocher du Coordonnateur 
Scientifique du WECARD/CORAF ou chercher l’information sur internet. 
Recommandation 3 
Il a été recommandé à tout chercheur intéressé par des projets d’agriculture péri-urbaine 
financés par INCO DEV de rechercher l’information sur Internet (date limite des dossiers : 
septembre 2001), ou de se rapprocher du Coordonnateur Scientifique du WECARD/CORAF. 
Données de base sur la production de bananes et bananes plantain 
Les rapports du Nigeria et du Cameroun n’ont pas été présentés, les exposants étant absents. 
Celui du Gabon non plus, pour des problèmes d’ordre logistique rencontrés par son 
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agroéconomiste. Tous ces rapports seront remis dans les meilleurs délais au Secrétariat 
MUSACO. 
La FAO veut créer une base de données avec toutes les informations issues des activités menées 
dans les pays pour les données de base sur les bananes et les bananes plantain. De même, la 
FAO veut connaître la place des bananes et bananes plantain dans l’horticulture périurbaine. 
Enfin, elle veut ébaucher des projets en vue de la diffusion de matériel sain dans quelques pays 
membres de MUSACO. 
Cette identité de vue avec MUSACO incite les membres du Comité de Pilotage à proposer que la 
FAO finance l’atelier de formation à la gestion des vitroplants et appuie MUSACO dans les 
différentes actions entreprises actuellement pour l’amélioration de la production de bananes et 
plantains dans ses pays membres. 
Parlant plus particulièrement des exposés des pays, certains se sont émus que la collecte des 
données n’ait concerné que des données secondaires, mis à part au Ghana où a démarré une 
enquête. 
Il a donc été rappelé aux absents de la réunion d’Abidjan que, étant donné la modicité des 
financements obtenus à partager entre 12 pays pour cette activité, on se contenterait dans un 
premier temps de la présentation de données bibliographiques. Les membres du réseau ont 
souhaité que la suite du financement ne tarde pas trop afin que le travail soit achevé avant la 
prochaine réunion. Le résultat de ces enquêtes permettra de faire ressortir les contraintes à la 
production qui vont orienter le plan stratégique de MUSACO. 
Le Coordonnateur Régional de l’INIBAP a rappelé que depuis la réunion d'Abidjan des fiches 
avaient été distribuées sans avoir été retournées ; l’une pour l’historique de la production des 
bananes et bananes plantain et l’autre pour la liste des personnels travaillant dans la recherche 
sur bananiers et bananiers plantain. Leur retour rapide est vivement souhaité. 
Recommandations 4  
Il est recommandé aux pays membres de MUSACO de continuer les premières études par des 
enquêtes, suivant les normes fixées par l’atelier d’Abidjan (novembre 99) dès que les 
financements seront disponibles.  
Il est demandé aux membres du Comité de Pilotage de renvoyer au Coordonnateur Régional 
les fiches sur l’historique de la production des bananes et plantains. 
Il est également demandé à ceux qui ont terminé leurs enquêtes de les transmettre au 
secrétariat de MUSACO. 
Programme mondial pour l’amélioration génétique des Musa (PROMUSA) 
Le secrétaire de PROMUSA, Dr Jean Vincent Escalant, a présenté le programme qui est l’un des 
programmes du Forum Mondial pour l’Agriculture (Global Forum for Agricultural Research, 
GFAR). Le rôle du Comité de Pilotage de PROMUSA a également été expliqué. Les SNRA 
d’Afrique du Centre et de l’Ouest y sont représentés par MUSACO, en la personne de Mr 
Amoncho Adiko. Le représentant de PROMUSA a invité les chercheurs de MUSACO à venir 
participer aux cinq groupes de travail du programme. Les chercheurs doivent pour cela passer 
par leur institution qui désignera ceux habilités à participer. La participation est de deux types : 
1) la recherche pour développer des outils ; elle demande un certain niveau d’expertise; ces 
chercheurs appartiennent au Core Group. 2) la recherche qui utilise les outils développés par 
PROMUSA qui permet d’avoir accès à l’information, à toutes les informations.  
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Recommandation 5 
Il est recommandé aux membres du Comité de Pilotage de MUSACO de fournir à  
A. Adiko (représentant MUSACO à PROMUSA) avant le 15 avril 2001, la liste des chercheurs 
pouvant participer aux différents groupes de travail.  
Discussion sur la vie du réseau 
Le secrétaire du comité de pilotage a fait une brève mise à jour des activités du réseau depuis la 
dernière réunion et de certaines activités qui auront lieu cette année. En plus de ses 
commentaires sur les points discutés jusqu’à ce stade de la réunion, il a informé les membres des 
événements à venir : 
Un cours sur la biologie moléculaire organisé par le CARBAP et le CIRAD aura lieu au 
Cameroun en avril 2001;  
Un voyage d’étude de scientifiques, vulgarisateurs et agriculteurs de l’Afrique de l’Ouest et du 
Centre en en République Dominicaine et au Costa Rica en avril 2001. Le voyage sera financé par 
le CTA et l’INIBAP. 
Sur les questions de financement, un projet sur International Pest Management (IPM) a été préparé 
et sera soumis à l'International Fund for Agricultural Development (IFAD) et huit initiatives de 
projets ont été soumises à WECARD/CORAF. 
Deux autres scientifiques travailleront dans le réseau cette année. Il s’agit du  
Dr Robert Nkendah, jeune cadre recruté par la FAO pour travailler avec le réseau sur la collecte 
des données de base. L’autre membre du staff, Mme Kim Jacobsen, chercheur associé VVOB 
(Belgique), travaillera sur le transfert des technologies IPM au Cameroun et dans la sous-région. 
A propos de tout ce qui avait été dit l’année dernière, les membres du Comité de Pilotage ont 
souhaité que désormais le rapport du Comité de Pilotage ne soit plus uniquement la 
compilation des exposés de chacun mais qu’à chaque réunion un rapporteur soit désigné et qu’il 
produise un rapport final qui reflète la teneur des discussions, avec des recommandations et la 
liste des tâches assignées à chaque partie. 
Le représentant du WECARD/CORAF a invité le secrétaire de MUSACO à les vulgariser dans 
CORAF Action. Il a également invité les chercheurs à visiter la page Web du WECARD/CORAF. 
La revue MusAfrica est une revue régionale désormais coordonnée par l’IITA et l’INIBAP. Cinq 
rubriques composent la revue: Focus paper – Notes de recherche (peuvent être des résultats 
préliminaires) – Evaluation de matériel génétique – Rapport des pays – News & Views. Les 
chercheurs sont invités à produire des publications et à les envoyer soit à Abdou Tenkouano 
Coordonnateur bananes et plantains à l’IITA, soit à Ekow Akyeampong, Coordonnateur 
Régional INIBAP. 
Recommandations 6 
La vulgarisation des actions du réseau par le biais de CORAF Action (Coordonnateur MUSACO) 
est en cours. 
Il est donc recommandé aux membres du Comité de Pilotage de MUSACO de sensibiliser à leur 
retour les chercheurs à la production d’articles dans la revue régionale sur les bananiers et 
bananiers plantain : MusAfrica, éditée par l’IITA et l’INIBAP. Responsables A. Tenkouano, IITA, 
E. Akyeampong, INIBAP. 
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La question a été posée sur l’éventualité ou non d’une formation dans le domaine des systèmes 
d'information géographique (GIS). Actuellement seuls des cours ont eu lieu au Nigeria et en 
Ouganda. 
Le programme de bourses IITA continue. Des fiches ont été envoyées au Secrétariat MUSACO, 
l’IITA en a reçu six sur les bananes et plantains. 
Les échanges de chercheurs venant pour quelques semaines ou quelques mois sont également 
très appréciés. Des chercheurs du Ghana et du Bénin ont effectué un séjour à Onne. 
Il a été proposé au Secrétariat de MUSACO de produire le projet de plan stratégique de 
MUSACO pour amendement avant l’année 2002, projet qui sera affiné au vu des résultats des 
données de base sur les bananes et bananes plantain. 
Concernant le CARBAP, Il s’est agi de savoir s’il fallait que les membres de MUSACO adoptent 
une position par rapport à la création de la nouvelle structure. Les avis étaient partagés, les uns 
souhaitant voir la suite pour se positionner, d’autres voulant saluer l’action si elle veut vraiment 
dire poursuite et renforcement des activités antérieures. De l’avis général, la préoccupation 
principale est de savoir comment va travailler le futur CARBAP, et le souhait général a été que la 
nouvelle structure préserve les mécanismes de collaboration existants. 
Pour sa part, l’IITA ne remettra pas en cause les relations privilégiées des chercheurs IITA avec 
ceux du CARBAP. L’IITA souhaite par ailleurs un renforcement institutionnel. La plupart des 
membres de MUSACO (émanation des SNRA) ont souhaité que MUSACO soit un partenaire 
incontournable du CARBAP quand il s’agira de politique de recherche. 
Une motion a été adoptée et des remerciements donnés à l’endroit du Ministre de la Recherche 
Scientifique et Technique. 
Motion pour le CARBAP 
Le Comité de Pilotage de MUSACO prend acte du passage du CRBP en CARBAP, structure 
régionale. 
Le Comité de Pilotage voit dans ces changements une préservation des acquis de l’ancienne 
structure et un renforcement de la coopération régionale. 
Le Comité de Pilotage remercie Mr Le Ministre de la Recherche Scientifique et Technique 
d’avoir dépêché des représentants pour présenter et expliquer le fonctionnement de la nouvelle 
structure. 
 
Date de la prochaine réunion de MUSACO : Avril 2002 
Pays : Bénin 
Election du Président de MUSACO : Reconduction de Mme Adèle SAMBO (Gabon) 
 
La 4ème réunion du Comité de Pilotage s’est achevée par une visite de terrain à Volta River Estates 
Ltd. Une plantation industrielle de commerce équitable (Fair trade) a été visitée et le séjour a été 
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Welcome address by the Director General of Council for Scientific 
and Industrial Research 




Hon. Minister of Environment, Science and Technology 
Hon. Minister of Food and Agriculture 
Director of INIBAP 
Scientific Coordinator of CORAF 
Head of Musa Project at IITA 
President of MUSACO 
Invited guests 
Fellow scientists 
Ladies and gentlemen, 
It is a great honour for me to welcome you all distinguished scientists to the 4th annual 
international meeting on plantain and banana. 
Plantain as you may well know is a major staple in most countries in West and Central Africa. In 
fact it is reported that, two-thirds of the world’s plantain is produced in sub-Saharan Africa, 
particularly in West and Central Africa. 
Mr Chairman, in Ghana research on plantain and banana was given serious attention just over 
10 years ago when the devastating black Sigatoka disease infected most plantain and banana in 
the growing regions. It is, however gratifying to note that with the assistance of International 
research centres such as IITA, FHIA, INIBAP, black Sigatoka resistant varieties have been tested 
and released by Crop Research Institute of the Council for Scientific and Industrial Research to 
farmers. 
Mr Chairman, several problems still exist in the plantain industry that need to be addressed. 
One of such problems is the lodging of plants which sometimes leads to total crop loss. This 
problem cannot be allowed to persist without some research intervention especially in our 
efforts of ensuring food security in Africa. I wish therefore, that this gathering of experienced 
scientists would critically look at the problem and provide solutions. 
While you are in Accra, I wish to request all our friends from our sister countries to feel welcome 
and find time to step outside the Hotel to savour the beauty of our city and experience the 
proverbial Ghanaian hospitality at firsthand. 
Once again, I welcome you all to the meeting and wish you fruitful deliberations. 
I thank you for your attention. 
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Distinguished ladies and gentlemen, let me express my sincere thanks to you for extending an 
invitation to me to chair this morning’s opening session of the meeting of the regional network 
on plantain and banana for West and Central Africa in Accra. 
Ladies and Gentlemen, plantain plays an important role in the diet of many Ghanaians. While 
the green plantain is used to prepare fufu, and ampesi; the ripe plantain is used to prepare 
several dishes such as kelewele, akrakro, red-red, etc. Almost every Ghanaian eats a dish in one 
form or the other prepared from plantain. Banana is also eaten and enjoyed by most people in 
West, Central, East and Southern Africa. So clearly plantain and banana could be considered as a 
staple foods for most African countries. 
Nevertheless, plantain is plagued with several problems such as lodging and is susceptibility to 
nematodes, foliar (black Sigatoka) and viral (banana streak virus) diseases. It is also observed 
that most farmers find it difficult to get clean planting materials and in large quantities for 
planting. These are some of the major production constraints facing plantain and banana 
research in most countries in West and Central Africa. 
It is noted that the production constraints facing plantain and banana are being tackled under 
MUSACO, the Musa Network for West and Central Africa. The goal of MUSACO is to 
contribute to sustainable production and productivity of plantain and banana in West and 
Central Africa for increased income and food security. 
I wish to encourage our plantain/banana scientists to become players in the new field of 
biotechnology, in solving some of the production constraints facing plantain and banana 
industry. This powerful tool could be exploited to help us find sustainable solutions to the many 
problems facing the plantain/banana industry. I hope you will give this suggestion your serious 
consideration. 
On this note let me thank you again for your kind invitation. I hope you will all co-operate with 
me to make this morning’s opening ceremony a success. 
 
Thank you. 
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Keynote address delivered by the Honourable Minister for 
Environment, Science and Technology 




Colleague Minister of Food and Agriculture, 
Director-General and Staff of the Council for Scientific and Industrial Research (CSIR),  
Heads and Representatives of the various regional and international collaborating institutions, 
Head of the Musa Project, 
Distinguished Invited Guests, 
Ladies and Gentlemen, 
Members of the Press, 
 
I deem it a great pleasure to be invited to address this gathering of experts and participants of 
the Musa project from member countries in West and Central Africa. On behalf of myself and 
the Government and people of Ghana, let me join Professor Alhassan in welcoming you all to 
Ghana. For those of you who have come from outside this country, I do hope that you will all 
enjoy your stay in this country despite the heavy schedule that I know is ahead of you. 
Let me also commend the organizers of the meeting for succeeding in assembling this array of 
experts on banana and plantain who are working to ensure sustainable increased production 
and productivity of these crops. 
Mr Chairman, plantain is one of the major staple food items in Ghana and constitutes about 
thirteen percent (13%) of the country’s agricultural Gross Domestic Product. Actually, plantain 
ranks third in volume of production among our starchy staples. This country is also one of the 
five largest producers in West and Central Africa. This brings out the importance of plantain in 
the agricultural and nutritional systems of Ghana. I am sure that this state of affairs is no 
different in our sister countries. 
Ladies and Gentlemen, banana has the same status in our countries, with the added advantage 
that banana is also a major export crop for some of the countries gathered here today. 
Mr Chairman, until the early 1990s, research on plantain was not given much attention in the 
national agricultural research system. The situation, however, changed when under the National 
Agricultural Research Project (NARP), plantain was recognized as one of the priority crops for 
which research was deemed necessary and important. In addition to the funds received under 
the NARP, the International Development Research Centre of Canada (IDRC) also provided 
funding for research activities on plantain. Let me use this occasion to thank the World Bank 
and the Government of Canada for this support. 
An important aspect of the research arrangement developed for plantain and banana has been 
the adoption of a multi-disciplinary and institutional approach to problem solving. This has 
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resulted in significant achievements being chalked over the past ten years. These have included 
the introduction, selection and release of high yielding pest and disease-resistant varieties, the 
development of improved crop management practices and the development of some suitable 
post harvest practices. 
Mr Chairman, on the whole these achievements have had significant socio-economic impact on 
the national economy to the extent that between 1993 and 1999, plantain production increased 
by 45% compared to production levels in the years prior to 1991. 
One major problem, which faces both plantain and banana relates to their short shelf life. This 
definitely affects their availability and price and thus acts as a disincentive to our farmers. I will 
like our scientists to take a critical look at this as part of our national programmes for food 
security. 
Of course, one other way of addressing the issue is through adding value to these agricultural 
produce. I am happy to note that with respect to banana our local entrepreneurs have started the 
processing of banana fruit juice – a value addition that will spur the farmers to increased 
production. I also am aware of the plantain powder, which has been developed by the Food 
Research Institute. I am sure that there are other products, which are yet to be developed, based 
on plantain and banana. Let me request our research personnel to critically examine this. They 
should find a way of linking up with the private sector in this development activity to ensure the 
ready take-up of the technologies developed. 
While congratulating our scientists for the tremendous work they have done, I will like them to 
seriously consider the issue of value addition since in the absence of such a programme our 
farmers will be discouraged from adopting the new planting materials and farming systems that 
we are spending so much resources developing. We still have a lot to do help our farmers realize 
the importance of whatever new technologies we are introducing to them. 
Let me also commend our scientists for the cooperative manner in which they have managed 
their scientific activities. The National Agricultural Research Project made it possible for 
scientists from our research institutions and the universities to work together towards a 
common goal. This is one of the primary focus of our national science and technology policy – 
how to bring our scientists and technologists together to solve the various problems of the 
country. At the same time, I wish to encourage them to press on to greater achievements. I do 
believe that whatever made it possible for this initiative to work is something for which as a 
country we can benefit. I hope that the history of the project has been well documented for the 
benefit of policy makers and other project implementers. 
Mr Chairman, the export market provides another avenue for supporting the efforts of our 
farmers. I am aware of the problems that our farmers have faced with respect to the export of 
bananas to the European Union. Luckily, this is now a problem of the past. The export market 
poses special problems, especially with respect to variety. Our research personnel should help in 
addressing this so that we can compete favourably with banana producers from Central 
America. 
Another area of concern to our farmers relates to the lodging of plants during storms. This leads 
to losses to our farmers, especially the commercial and large scale ones. Let our research 
scientists promote research into the dwarf varieties that can satisfy the demands of the private 
investor and exporter. Le me once again appeal to our private entrepreneurs to link up with our 
scientists to ensure that their needs are addressed in this respect. 
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Let me remind our private sector banana producers that our scientists are currently focusing 
their activities on demand-driven research. If you do not approach them with your problems 
and also support them financially, it will be difficult to have the researchers find solutions to 
your problems. The benefits from such scientific support will far outweigh the cost of your 
investment in science and technology. It is also one way of supporting our research institutions 
in view of limited government resources. They cannot survive only on government and donor 
funding. We want to see the private sector as active partners in financing and managing our 
science and technology activities. 
Ladies and Gentlemen, my Ministry is taking the necessary steps to bring the private sector and 
the research institutions together to discuss how the two can work together for the good of this 
country. The two have to co-exist for the good of each other. For our foreign colleagues, I would 
be interested in your experiences in this area. I believe that this is what the network that links 
you all is about – the arrangement to make it possible for the exchange of experiences. 
Mr Chairman, I can see from the programme ahead of you over the next three days that a 
number of scientific papers are to be presented. I would have been happier to see a slot for 
farmers who have benefited from your technologies to share their experiences with you also. 
Definitely, they are at the receiving end of your technologies and it would have been useful for 
them to stand before the august body of scientists to tell you in their own words what your 
technologies mean to them. It may be too late this time but I will like you to consider this for 
your future meetings. 
Distinguished ladies and gentlemen, I do believe that the Musa Network for West Africa has 
come at a very appropriate time, a time when globalization has become the norm. I need not 
stress the need for sharing of information, technologies, and expertise in a bid to resolve 
problems of common interest holistically. I want to appeal to all partners in the network to 
continue to play their roles to ensure the success of the network. As a region, we do not have the 
resources to duplicate research programmes. Through this network, we should be in a better 
position to use whatever resources that come our way in a more productive and efficient 
manner to achieve optimum results for our people. 
Mr Chairman, distinguished scientists, ladies and gentlemen, I wish to assure our research 
scientists of my Ministry’s support in their endeavours. I hope to be kept informed of progress 
in addressing some of the issues I have raised. I now have the honour of declaring open the 4th 
Regional Meeting of the Musa Network for West and Central Africa. 
 
I wish you fruitful deliberations. Thank you. 
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Cultivating plantains and bananas in the inland valleys of Ghana – 
some considerations 




Inland valleys in Ghana measure up to one million hectares. The robustness of this agro-
ecosystem and its potential to be used to close the gap between domestic food production and 
demand for food security has caused attention to be focused on this otherwise marginal lands. 
Erroneously, the opening up of valleys for agricultural production has been limited to rice 
cultivation. It is however possible to cultivate plantains in these valleys if the socio-cultural and 
engineering considerations are properly evaluated. It is proposed that selection of four key sites 
for the testing of germplasm on the different positions of the continuum (toposequence) may be 
a major step in the sustainable cultivation of plantains and bananas in the inland valleys. 
Aspects of land development to enhance water control and drainage are also important. 
Introduction 
Inland Valleys are defined as the upper parts of a river drainage system. Any valley occurs 
inland, but the term ‘inland valley’ has been adopted here because of its widespread use in 
English speaking West Africa. It refers to valleys, inland in respect to the main rivers and 
tributaries, where river sedimentation processes are absent or only imminent. They do not yet 
have any district flood plain or levee system. In French speaking West Africa, inland valleys are 
best known as ‘bassins versants’. The concept of inland valley comprises the toposequence or 
continuum from upland to the valley bottom. The continuum is a landscape concept, which 
describes an environment in which a diversity of ecosystems occur (Windweijer and Andriesse, 
1993). 
Characterization of inland valleys has been done in the sub-region with the view of 
understanding the constraints and opportunities that they possess. However, emphasis had 
been unduly placed on rice with the understanding that the valleys and associated land sub-
elements are mostly to be cultivated by crops, which stand flooding (rice, sugarcane, taro). 
Reports by Raunet (1982), Smaling et al., (1985) and Izac and Tucker (1993) have showed the 
importance of the characterization of these environments. In West Africa reports by Phillips 
(1959), Papadakis (1966) Robertson (1975), Thompson (1975), Buddenhagen (1978) and 
Moormann and Velkamp (1978), discussed outlines of climatic zones in Tropical Africa with 
respect to rainfed rice production. This trend is drastically changing as recent initiatives suggest 
that other agricultural options are possible for the comprehensive utilization of the valleys. 
Plantains and bananas are increasingly becoming a major component of the nations food 
security system. Present thinking calls for an evaluation of the possibility of growing plantains 
in the inland valleys. In view of the diversity in the nature of inland valley systems and the 
complexity of the socio-cultural considerations linked with the development of inland valleys, 
this paper attempts to focus on some of the issues which may have to be evaluated to achieve a 
systematic introduction of plantains into the inland valley systems. 
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Table 1. Principal features of valley systems at the macro and reconnaissance characterization levels of Mankran and 
Jolo-Kwaha in Ghana. 
Valley system 
 Mankran Jolo-Kwaha 
Macro level characterization 
Major agro-ecozone Equatorial forest zone Guinea Savanna 
Land form Rolling Plains 
Geology/Lithology Lower & upper & terminal 
Precambrian rocks 
Paleozoic upward sandstones 
Lower Precambrian 
Undifferentiated  
Granites migmatites gneiss 
Tertiary, sedimentary deposits 
Reconnaissance level characterization 
Co-ordinates 1° 40W-2° 00’W x 6° 45’N, -7°00’N 1°05’-1° 10’W x 10° 18’-10° 25’N 
Rainfall pattern Bimodal Monomodal 
Humid period Mid March-End of June 
Sept-mid November 
April-October 
Annual rainfall (mm) 1200-2000 mm 900-1400 mm 
Length of the growing period Main-150 days; Minor-90 days 165-270 days 
Annual temperature (°C) 26 26 
Population density (persons km-²) 104 25-45 
Major food crops Maize, cassava, cocoyam, rice  
& plantain 
Maize, sorghum, vegetables 
Major cash crops Cocoa, cola, citrus, oil palm Rice, groundnuts and cotton, tobacco 
Soils Ferrasols Luxisols, Regosols 
Upland Colluvial-humid Ferrasols 
Footslopes-Gleyis Luxisols 
Vertisols and Gleyic Solonchaks 
Valley bottoms Dystric Gleysols Dystric Gleysols 
Valley bottom gradient (%)  5  0.17-0.1 
Drainage density (km m-²) 1.2-2.4 0.6 
Drainage system Mainly Dendritic/subparallel trellis Dendritic/trellis 
Land Ttenure Individual & family lands  
Clan (stool) lands 
Individual & family lands 
Clan (stool) lands 
Roads Moderately good road network Moderately good road network 
Market Many market centres Many market centres 
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The case of plantains 
In Ghana, the cultivation of plantains is limited to three agro-ecological zones: rain forest, semi-
deciduous and forest-savanna transition zone. These areas are characterized by rainfall ranging 
from 1300-2200 mm and where annual mean temperature ranges between 29.6-31.9°C. The 
mean minimum temperature ranges from 21.2 to 32.5°C (Banful 2001). The relative humidity 
ranges from 73.8 to 88.0%. Plantain is grown on leached upland soils (Ochrosols) with pH 5.5 or 
less and on Oxisols with topsoil pH 5.0 or less. The preferred topography is flat to undulating. 
The above necessary environmental conditions suggest that all the valleys located in the agro-
ecological zones listed above would technically qualify for the cultivation of plantains. Valleys 
located in the Guinea savanna zone may marginally be able to sustain plantain production, if at 
all. This paper seeks to suggest that if inputs (technical or otherwise) are put in place to enhance 
water availability during the critical growth stage. It should be possible to grow plantains and 
bananas both in the forest and Guinea savanna zones. The major characteristics of benchmark 
sites for the semi-deciduous forest and Guinea savanna ecozones are presented (Tables 1 & 2; 
Figure 1) to allow for some evaluation. 
The options 
A number of sociocultural and engineering parameters must be evaluated to allow for 
economically cultivating plantains in the valleys. 
Rice vs. plantains 
Whereas rice is an annual crop, which may take a maximum of six months to complete its life 
cycle, plantains may remain in the field for a period up to nine to twelve months before it is 
harvested although this depends on the variety. Suckers remain to continue the growth in 
successive years. The land tenure arrangements between the farmer and landlord must be 
carefully and worked out before such an option is assessed. 
Positioning the plantain crop within an appropriate place in the toposequence 
The hydrological parameters for any inland valley are dynamic and complex. It therefore varies 
from valley to valley. The cultivation of plantain in the inland valleys will be dependent upon 
the availability of water. This is dynamic and depends on the valley characteristics and 
hydrology. 
Engineering for water distribution 
The successful harvesting of water for plantain crop will make the cultivation economical and 
sustainable. The infrastructure required for irrigation and drainage will have to be adequately 
understood. 
Research and Development considerations 
Survey the important valleys in Ghana with emphasis on occurrence of bananas and plantains in 
the valleys. Subsequently, demographic parameters and socio-cultural considerations should be 
evaluated. 
Soil and hydrological parameters must be evaluated for key sites. 
Engineering x varietal selection for 4 sites be understood based on the toposequence idea. 
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Table 2. Selected soil fertility characteristics and valley system features the semi-detail characterization levels of 
Mankran and Jolo-Kwaha in Ghana. 
Parameter Mankran Jolo-Kwaha 
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Total valley 














Slope gradient (%) 2-5 Flat-0.05 
Slope form Rectilinear/concave Rectilinear/concave/convex 
Ferric Luxisol 
Soil pH (1:1H20) 




(Al + H) 











Crests                  5.7 
Fringes                5.0 
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Fringes                0.9 
Valley                  0.9 
Ferric Acrisol 
Soil pH (1:1H20) 
Base saturation (%) 
Clay (%) 
N (%) 
(Al + H) 











Crests                  5.7 
Fringes                5.0 
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Figure 1. Agro-ecological units (AEU) of Ghana and locations of key sites selected for semi-detailed 
characterization between 1996 and 1999. Dots and lines across rivers respectively show locations of 
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Projets de la FAO sur les bananes et bananes plantain dans les pays 
de MUSACO 




Dans le cadre de la coopération entre l’INIBAP et la FAO, le groupe des cultures horticoles de la 
FAO, service des cultures et des herbages, AGPC, est en train de recueillir un certain nombre 
d’informations sur les bananes et bananes plantain dans les pays de MUSACO et encourage les 
scientifiques des pays du réseau à soumettre des propositions de recherche afin de renforcer la 
capacité de propagation du matériel végétal sain des bananes et plantains. Ici sont présentées les 
grandes lignes du projet FAO dans les pays de MUSACO. 
Collection des informations de base sur les bananes et bananes plantain 
Les informations à appuyer avec des chiffres concernent les points suivants : 
Généralités (historique) sur les bananes dans le pays 
• Importance de la banane plantain 
• Les zones de production dans le pays 
• Les conditions agroécologiques 
• Les conditions climatiques ou environnementales 
• Les systèmes de production des bananes et bananes plantain.  
Tendances des productions, consommation et commercialisation des bananes et 
bananes plantain 
• Production : totale, rendements, superficie, variétés cultivées… 
• Consommation : per capita (par habitant), coefficient budgétaire, mode de consommation 
• Commercialisation : circuits de commercialisation, pourcentage de production vendue, 
valeurs des quantités vendues, exportations en quantités et en valeurs, principaux pays de 
destination, importation en quantité et en valeur, principaux pays d’origine, prix de vente. 
Contraintes majeures et opportunités 
• Les contraintes biotiques (climatiques) 
• Les contraintes abiotiques (environnement) 
• Les contraintes socio-économiques (facteurs de production) 
• Les opportunités : existantes, manquantes (systèmes de recherche, routes, investissements 
divers). 
Les interventions majeures (pouvoirs publics et privés) qui ont influencé la filière des 
bananes et bananes plantain dans le pays 
• Interventions nationales, régionales ou internationales. Exemple : quel soutien en 
investissement de R&D, investissement en infrastructures, investissements en services 
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(communication, documentation, les ONG travaillant sur les bananes et plantains dans le 
pays) 
• Les changements de politiques agricoles sur les bananes et bananes plantain dans le pays. 
Analyse de la situation (gap analysis) 
• Les leçons du passé des politiques agricoles dans la filière banane et plantain 
• Les effets des politiques agricoles (positifs et négatifs) 
• Recommandations pour améliorer la collecte de l’information sur les bananes et plantains 
dans les pays de MUSACO. 
Place des bananes et bananes plantain dans l’horticulture urbaine et périurbaine des 
pays de MUSACO 
D’ici 2025, le nombre d’urbains va doubler pour atteindre cinq milliards d’habitants, soit les 
deux tiers de la population mondiale. Dans les pays en développement, ce phénomène est 
particulièrement marqué car les villes du Sud abritent plus la moitié des populations 
pauvres. Pour faire face à l’accroissement urbain, on assiste à l’intérieur des villes et à leurs 
proches périphéries à une production horticole (maraîchage, bananes et plantains, petit 
élevage, pisciculture, agro-foresterie…) auto consommée et commercialisée. Cette 
production représente un enjeu majeur en terme de sécurité alimentaire, d’emploi, 
d’environnement et de création de revenus aux citadins aux profils très divers (pauvres, 
fonctionnaires, professionnels spécialisés, etc.). 
Il est demandé aux scientifiques des pays du réseau MUSACO de conduire des recherches 
bibliographiques et de collecte des informations dans les plus grandes villes de leurs pays 
respectifs de façon à faire ressortir la place des bananes et plantains dans l’horticulture urbaine 
et périurbaine. Ils doivent entreprendre des enquêtes informelles pour identifier ce qui a déjà été 
fait sur le sujet de façon à faire des recommandations de recherche et de développement. 
A titre indicatif, le plan du rapport pourrait contenir les points suivants : 
• Importance 
• Variétés 
• Systèmes de production 
• Compétitivité des productions urbaines et périurbaines 
• Recommandations : nécessité ou non d’apporter une intervention dans l’horticulture urbaine 
et périurbaine dans les pays de MUSACO. 
NB: suivre le même plan que ci-dessus (§ 1) 
Ebauche des propositions de recherche 
Il est demandé aux scientifiques du réseau d’initier des propositions d’appui à la multiplication 
du matériel végétal sain des bananiers et bananiers plantain dans leurs pays respectifs. Les 
projets permettront d’atteindre les objectifs suivants: acquisition des vitroplants, formation des 
techniciens et paysans et mise en place des équipements (serres, autres) permettant le sevrage 
des vitroplants importés du CRBP et l’acclimatation des plantules de bananiers. 
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Rapid field multiplication of plantains using benzyl adenine or 





Results of two fields experiments with local plantain cultivar ‘Apantu’ and one with local 
cultivar ‘Apem’ confirm previous results that a multiplication ratio ranging from 1:8 to 1:10 can 
be achieved by injecting 6 or 8 ml coconut water or 4 ml 10-2 M benzyl adenine on three 
consecutive alternate days at the base of over 35 cm tall ‘Apantu’ suckers, and sprouting the split 
corms of the treated suckers in moist sawdust, three weeks after the injection treatments. The 
cost of 25 ml coconut water required to treat one sucker is insignificant compared with the 
multiplication ratio obtained from the treated suckers. Up to 1000 suckers can be generated from 
one ‘Apantu’ sucker in a year with the coconut water treatment. An appropriate inexpensive 
technique for rapid field multiplication of ‘Apantu’ plantain using coconut water treated split 
corms has been achieved. 
Introduction 
In a previous report, it was indicated that a rapid field multiplication ratio ranging from 1:8 to 
1:10 was achieved by injecting 12-week old split corm derived ‘Apantu’ suckers on three 
consecutive alternate days with 4ml 10-2 M benzyl adenine or six or eight ml boiled and filtered 
coconut water from dried fruits, and sprouting their split corms in moist sawdust for four 
weeks, three weeks after the injection treatments. The results of three experiments to find out the 
physiological state at which plantain will respond maximally to the external application of 
benzyl adenine or coconut water to generate maximum number of suckers are presented in this 
report. 
Materials and methods 
All the three experiments were conducted at the University of Ghana Agricultural Research 
Station, Kade from July 1998 to August 1999. 
Experiment 1 
Field grown ‘Apantu’ suckers were allowed to grow to heights ranging from 45 to 60 cm. Four 
plants in each height group were selected and injected as before with 0, or 2 ml distilled water, 
or 2 ml or 4 ml 10-² M benzyl adenine, or 6 or 8 ml boiled and filtered coconut water on three 
consecutive alternate days. The injection treatments were replicated three times in a randomised 
block design. Three weeks after the injections, plant height, girth and number of leaves were 
measured. Afterwards, the plants were carefully uprooted, and the number of fully formed 
plantlets (very young suckers on the corms) noted, and removed. The corms were then split as 
before and sprouted in moist sawdust for four weeks. The number of plantlets obtained per 
plant for each injection treatment was noted.  
Experiment 2 
Split corms of maiden ‘Apantu’ suckers not subjected to any previous injection treatments were 
planted at 1m x 1m in April 1999 in a field that had fallowed for four years. 12 weeks later, 
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developing suckers were classified on the basis of height into two groups – those which were 55-
75 and those 76-100 cm tall. 
Four plants in each height group were selected and injected as before with 0, or 2 ml distilled 
water, or 4 ml 10-² M benzyl adenine, or 6, 8 or 10 ml boiled and filtered coconut water on three 
consecutive alternate days. The injection treatments were replicated three times in a randomised 
block design. Three weeks after the injections, plant height, girth and number of leaves were 
measured. Afterwards, the plants were carefully uprooted, and the number of fully formed 
plantlets (very young suckers on the corms) noted, and removed. The corms were then split as 
before and sprouted in moist sawdust for four weeks. The number of plantlets obtained per 
plant for each injection treatment was noted. 
Experiment 3 
Split corm derived ‘Apem’ suckers were used in experiment three. The methodology was the 
similar to that described for ‘Apantu’ in the first report. Split corms of a local French plantain 
cultivar, ‘Apem’ were pre-sprouted in steam sterilised moist sawdust and planted in steam 
sterilized soil in 16-litre black polyethylene bags in August 1998. Twenty weeks after planting, 
the resulting suckers were classified into plants with height ranges between 20-30 cm, 30-40 cm 
and 41-50 cm. Four plants in each height group were injected at the base with 0, or 2 ml distilled 
water, or 2 ml benzyl adenine, or 4 ml 10-² M benzyl adenine, or 6 or 8 ml coconut water. The 
coconut water was obtained from fully ripe fruits boiled and filtered through filter paper before 
using for the injections. The injection treatments were replicated three times in a randomised 
block design. Three weeks after the injections, the suckers were carefully dug out from the soil. 
The roots were carefully removed and the corms washed to expose the developing axillary buds 
on the corms for counting. The corms were then split again and planted in sterilised moist 
sawdust to sprout. After sprouting, they were planted at 2m x 1m in the field. 20 weeks later, 
four plants with height range between 45 and 60 cm were injected as before with 0,2 ml distilled 
water, 2 ml or 4 ml 10-² M Benzyl adenine, or 6 or 8 ml coconut water, on three consecutive 
alternate days. Three weeks after the injections, the suckers were dug out as before, and the 
corms washed to expose the developing axillary buds for counting. The corms were then split 
and sprouted in moist sawdust for four weeks. The number of additional plantlets generated per 
plant was noted. 
Results 
Experiment 1 
Table 1 shows the increase in height and girth of 45-60 cm tall split corm derived ‘Apantu’ 
suckers, three weeks after injection with benzyl adenine or coconut water.  
Injection with benzyl adenine or coconut water significantly slowed the growth of in height but 
increased the growth in girth of the ‘Apantu’ suckers compared with the untreated controls. 
Injection with benzyl adenine significantly slowed growth in height but increased growth in 
girth of the ‘Apantu’ suckers more than injections with coconut water. The activity of 4 ml 
benzyl adenine was significantly higher than that of 2 ml benzyl adenine. The activity of 6 or 8 
ml coconut water was the same. 
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Table 1. Percentage increase in height and girth of 45-60 tall split corm derived ‘Apantu’ suckers three weeks after 
injection with benzyl adenine or coconut water. 
Treatments Mean % 
increase in height 
Mean % 
 increase in girth 
No injection 27.4 20.5 
Injection with distilled water 28.7 29.1 
Injection with 2ml benzyl adenine 6.6 68.1 
Injection with 4ml benzyl adenine 4.4 70.2 
Injection with 6ml coconut water  9.0 53.5 
Injection with 8ml coconut water  5.8 53.0 
LSD 4.7 6. 1 
 
Table 2 shows the number of well developed plantlets removed before splitting the corms and 
the additional plantlets generated after sprouting the benzyl adenine and coconut-water treated 
corms in moist sawdust. 
 
Table 2. Number of well-developed buds removed before splitting benzyl and coconut water-treated 45-60 cm tall 
‘Apantu’ corms, additional plantlets generated after splitting and sprouting the corms, and the total number of plantlets 
generated per plant. 
Treatments Mean number of well 
developed buds removed 
before splitting corms 
Mean number of 
additional plantlets 
generated after sprouting 
corms in moist sawdust 




No injection 0.0 4.2 4.2 
Injection with distilled water 0.0 4.1 4.1 
Injection with 2 ml benzyl adenine 2.0 7.4 9.4 
Injection with 4 ml benzyl adenine 3.4 6.9 10.3 
Injection with 6 ml coconut water 3.1 7.7 10.8 
Injection with 8 ml coconut water 3.2 6.5 9.8 
LSD 1.7 2.8 3.4 
 
There was a highly significant difference due to the injection treatments in the mean number of 
well developed buds removed before splitting the injected corms, and after sprouting the split 
corms in moist sawdust, as well as the total number of plantlets obtained with the treatments. 
The total number of plantlets obtained with the benzyl adenine or coconut water treated corms 
was more than double that obtained for the untreated controls. The highest multiplication ratio 
of 1:10.8 was achieved with 6 ml coconut water, though this was not significantly different from 
the multiplication ratios obtained with 2 or 4 ml benzyl adenine or 8 ml coconut water. 
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Experiment 2 
Tables 3 and 4 show the percentage increase in height and girth of the 14 week old ‘Apantu’ 
suckers grown on fallowed land at 1m x 1m from split corms not subjected to any previous 
injection treatments, three weeks after three consecutive alternate daily injections with 4 ml 
benzyl adenine or 6 or 8 or 10 ml coconut water. Injections with coconut water and benzyl 
adenine significantly suppressed percentage growth in height, but increased percentage growth 
in girth compared with the untreated controls. The increase in percentage in height and girth 
due to treatment with benzyl adenine and coconut water was higher for 50-75 cm tall plants 
than for 79-100 cm tall plants.  
 
Table 3. Percentage increase in height of 50-100 cm tall split corm derived ‘Apantu’ suckers three weeks after three 
consecutive alternate daily injections with benzyl adenine or coconut water. 
Treatments Mean % increase 
 in height of 50-75 cm 
tall plants 
Mean % increase 
 in height of 76-100 cm 
 tall plants 
Mean 
No injection 28.1 21.9 25.0 
Injection with distilled water 33.8 16.7 25.3 
Injection with 4 ml benzyl adenine 6.9 8.4 7.7 
Injection with 6 ml coconut water 12.7 7.9 10.3 
Injection with 8 ml coconut water 6.6 8.1 7.4 
Injection with 10 ml coconut water  6.9 7.4 7.2 
Group means 15.8 11.7  
LSD treatment means 5.4   
Group means 3. 2   
 
Table 4. Percentage increase in girth of 50-100 cm tall split corm derived ‘Apantu’ suckers three weeks after three 
consecutive alternate daily injections with benzyl adenine or coconut water. 
Treatments Mean % increase in girth  
of 50-75 cm tall plants 
Mean % increase in girth  
of 76-100 cm tall plants 
Mean 
No injection 37.8 31.5 34.7 
Injection with distilled water 40.7 28.0 34.4 
Injection with 4 ml benzyl adenine 89.2 62.2 75.7 
Injection with 6 ml coconut water 51.1 40.6 45.9 
Injection with 8 ml coconut water 58.6 42.8 50.7 
Injection with 10 ml coconut water  63.8 46.9 55.4 
Group means 56.9 42.0  
LSD treatment means 7.3   
Group means 4.3   
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The effect of 4 ml 10-² M on plant growth in girth was higher than the different amounts of 
coconut water used. The effect of coconut water on plant growth in girth increased as the 
amount of coconut water increased. 
Tables 5, 6 and 7 show the number of fully developed plantlets per plant before sprouting split 
corms, additional and total number of plantlets generated after sprouting split corms of 50-100 
cm tall field grown ‘Apantu’ suckers three weeks after three consecutive alternate daily 
injections with coconut water or benzyl adenine.  
 
Table 5. Number of fully developed plantlets per plant removed before splitting 50-100 cm tall split corm derived 
‘Apantu’ suckers, three weeks after three consecutive alternate daily injections with benzyl adenine or coconut water. 
Treatments Mean number of 
 plantlets removed from  
50-75 cm tall plants 
Mean number of 
plantlets removed from 
76-100 cm tall plants 
Mean 
No injection 0.0 0.6 0.4 
Injection with distilled water 0.0 0.5 0.3 
Injection with 4 ml benzyl adenine 1.2 2.5 1.9 
Injection with 6 ml coconut water 1.0 2.8 1.9 
Injection with 8 ml coconut water 1.1 2.8 2.0 
Injection with 10 ml coconut water  1.2 2.3 1.8 
Group means 0.8 1.9  
LSD treatment means 0.7   
Group means 0.4   
 
Table 6. Number of additional plantlets generated after sprouting split corms of 50-100 cm tall ‘Apantu’ suckers, three 
weeks after three consecutive alternate daily injections with benzyl adenine or coconut water. 
Treatments Mean number of additional 
plantlets generated from split 
corms of 50-75 cm tall plants 
Mean number of additional 
plantlets removed from split 
corms of 76-100 cm tall plants 
Mean 
No injection 3.1 3.4 3.3 
Injection with distilled water 3.9 4.2 4.1 
Injection with 4 ml benzyl adenine 4.3 4.4 4.4 
Injection with 6 ml coconut water 4.8 5.0 4.9 
Injection with 8 ml coconut water 5.3 5.5 5.4 
Injection with 10 ml coconut water  4.4 5.5 5.0 
Group means 4.3 4. 7  
LSD treatment means 0.9   
Group means 0.5   
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The number of fully developed plantlets obtained per plant was significantly higher for the 
coconut water and benzyl adenine treated suckers than the untreated controls. Plantlets from the 
coconut water treated suckers were much vigorous and better developed than those from 
benzyl adenine treated suckers. 
 
Table 7. Total number of plantlets generated after sprouting split corms of 50-100 cm tall ‘Apantu’ suckers, three 
weeks after three consecutive alternate daily injections with benzyl adenine or coconut water. 
Treatments Total number of plantlets 
generated from 50-75 cm 
tall plants 
Total number of plantlets 
generated from 76-100 cm 
tall plants 
Mean 
No injection 3.2 4.0 3.6 
Injection with distilled water 3.9 4.7 4.3 
Injection with 4 ml benzyl adenine 5.5 7.0 6.3 
Injection with 6 ml coconut water 5.8 7.8 6.8 
Injection with 8 ml coconut water 6.5 8.2 7.4 
Injection with 10 ml coconut water  5.7 7.8 6.8 
Group means 5.1 6.5  
LSD treatment means 1.3   
Group means 0.7   
 
The total number of suckers generated by three consecutive alternate daily injections of 12-
week-old field grown 50-100 cm tall ‘Apantu’ plants was about twice that for untreated controls.  
The highest multiplication rate of 1:8 was obtained with three consecutive alternate daily 
injections with 8 ml of coconut water. Plantlets from coconut water treated split corms sprouted 
earlier and were better developed than those from benzyl adenine treated or untreated split 
corms. 
Experiment 3 
No differences in growth or plantlet production were observed when the ‘Apem’ suckers were 
injected once with coconut water or benzyl adenine, but significant differences were obtained 
with three consecutive alternate daily injections. Table 8 below shows the percentage increase in 
height and girth of 45-60 cm tall split corm derived ‘Apem’ suckers, three weeks after three 
consecutive alternate daily injections with benzyl adenine or coconut water. 
Injection with benzyl adenine or coconut water on three consecutive alternate days significantly 
slowed the growth of in height but increased the growth in girth of the ‘Apem’ suckers 
compared with the untreated controls. The effect of benzyl adenine on the increase in growth in 
height was the same as that of coconut water. The increased growth in girth of the ‘Apem’ 
suckers was bigger with benzyl adenine than with coconut water treatments, though the LSD 
test did not show any differences. The activities of the different amounts of benzyl adenine or 
coconut water were not different. 
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Table 8. Percentage increase in height and girth of 45-60 cm tall split corm derived ‘Apem’ suckers three weeks after 
three consecutive alternate daily injections with benzyl adenine or coconut water. 
Treatments Mean %increase in height Mean %  increase in girth 
No injection 38.3 35.4 
Injection with distilled water 39.6 39.3 
Injection with 2 ml benzyl adenine 8.1 72.3 
Injection with 4 ml coconut water 7.0 73.7 
Injection with 6 ml coconut water 8.0 65.8 
Injection with 8 ml coconut water  8.1 65.9 
LSD             7.8            9.5 
 
Table 9 shows the number of well-developed plantlets removed before splitting the corms 
injected on three consecutive alternate days with benzyl adenine or coconut water, and the 
additional plantlets generated per plant after sprouting the treated ‘Apem’ corms in moist 
sawdust. 
There was a highly significant difference due to the injection treatments in the mean number of 
well developed buds removed per plant before splitting the injected corms, and after sprouting 
the split corms in moist sawdust, as well as the total number of plantlets obtained per plant with 
the treatments. The total number of plantlets obtained with the benzyl adenine or coconut water 
treated corms was more than double that obtained for the untreated controls. The highest 
multiplication ratio of 1:5.9 was achieved with 8 ml coconut water, though this was not 
significantly different from the multiplication ratios obtained with or 4 ml benzyl adenine or 6 
ml coconut water. Plantlets obtained from the coconut water treated split corms were more 
vigorous than those from the benzyl adenine treated split corms. 
 
Table 9. Number of well-developed buds removed before splitting three consecutive alternate daily benzyl and coconut 
water-treated 45-60 cm tall ‘Apem’ corms, additional plantlets generated after splitting and sprouting the corms, and the 
total number of plantlets generated per plant. 
Treatments Mean number of well 
developed buds 
removed before splitting 
corms 
Mean number of additional 
plantlets generated after 
sprouting corms in moist 
sawdust 




No injection 0.7 1.4 2.1 
Injection with distilled water 0.4 1.9 2.3 
Injection with 2 ml benzyl adenine 1.6 2.5 4.2 
Injection with 4 ml benzyl adenine 1.6 3.8 5.5 
Injection with 6 ml coconut water 2.5 2.6 5.1 
Injection with 8 ml coconut water  2.8 3.1 5.9 
LSD  1.8 1.4 1.8 
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Discussion 
The results achieved from these three experiments confirm the earlier results presented in the 
first report that rapid field multiplication of plantain can be achieved by three consecutive 
alternate daily injection of over 35 cm tall field grown split corm derived plantain suckers with 4 
ml 10-² M benzyl adenine or 6 or 8 ml coconut water. Results from experiment two clearly shows 
that previous treatments of suckers with one injection of 2 or 4 ml 10-² M benzyl adenine or 4, 6 
or 8 ml coconut water could not have confounded the results obtained with three consecutive 
alternate daily injections with the benzyl adenine or coconut water. It is very remarkable to note 
that the coconut water used were from different batches, yet very consistent results have been 
achieved with ‘Apem’ and ‘Apantu’. The number of sword suckers produced by ‘Apantu’ at 
flowering is up to 8. The results achieved so far indicate that the same number of suckers can be 
generated in twelve weeks by three alternate daily injections and sprouting split corms of over 
35 cm tall split corm derived suckers in moist sawdust, three weeks after the injections. 
At a multiplication ratio ranging between 1:8 and 1:10, and at intervals of approximately 18 
weeks, between 83 and 103 or 512-1000 plants can be generated from one ‘Apantu’ sucker in a 
year by injecting over 35 cm tall split corm derived suckers on three consecutive alternate days 
with 8 ml coconut water, compared with 43 or 64 that may be obtained from one untreated 
sucker. A total of 25 ml coconut water is required to treat one ‘Apantu’ sucker to generate 8-10 
plants. One fully mature dried coconut fruit contains an average of 150 ml coconut water costing 
c500 or less than 25 cents. The additional cost involved in generating the additional suckers is 
very insignificant compared with the multiplication ratios involved. Therefore, an appropriate 
inexpensive technique for rapid field multiplication of ‘Apantu’ plantain using coconut water 
treated split corms has been achieved. Work is continuing with other plantain cultivars. 
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International Institute of Tropical Agriculture West Africa Plantain 




Background and objectives of project 
Plantain is a primary food crop in West Africa and a key component in sustainable agricultural 
systems in densely populated, high rainfall zones. Despite its importance there has been a 
decline in plantain production over the last decade such that in Ghana total production in 1990 
was approximately half that obtained in 1970. The decline in yield has been attributed to several 
constraints including poor crop and soil management practices, inherent low soil fertility, 
reduced fallow periods and in particular, a complex of pests and diseases. 
To develop plant protection strategies that correspond with the farmers goals, preferences and 
resources, the International Institute of Tropical Agriculture (IITA) in collaboration with the 
National Biological Plant Protection Project of Ghana initiated a project entitled “Assessment 
and control of biotic pests and diseases of plantain” in 1993 with funding from BMZ. 
The objectives of the project were to determine farmers’ perceptions of constraints in plantain 
production, to map the distribution and severity of plantain pest and diseases in the plantain 
growing belts in Ghana and to develop an integrated pest management package for plantain 
pests and diseases that will help to increase crop yield. 
Approach 
The project was based at the University of Ghana Agricultural Research Station at Kade, with 
three in-depth study sites located in the major plantain producing regions of Ghana. In the first 
phase of the project, participatory rural appraisal and diagnostic surveys were carried out to 
quantify pests and diseases incidence and to provide distribution maps. Yield loss studies were 
also initiated to provide clear definition of the scope of the problem. 
Results from the first phase showed clearly the importance of nematodes as the major biotic 
constraint to plantain production in Ghana, in combination with weevils and black Sigatoka. 
Pest problems are compounded by the use of infected planting material and inadequate crop 
management. Based on these results, the second phase of the project focused on the 
development and implementation of intervention strategies. Applied research was conducted to 
establish yield losses, the relative importance of nematode species on root health, the efficacy of 
planting material treatments, and the dynamics and potential for biological control of banana 
weevil. Farmers participatory research was conducted to determine the effects of farm 
management practices on plantain yields and plantation life. 
Summary of research findings 
A participatory rural appraisal survey conducted indicated that farmers considered lack of good 
planting material as the most important agronomic constraint to plantain production. In 
addition, farmers were unaware that suckers are often infested with nematodes and banana 
weevil, which results in low yields, plant toppling and reduced plantation life. Inability to weed 
sufficiently due to lack of finance was also identified as a major constraint. 
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A diagnostic survey conducted over a 3-year period to investigate the distribution, severity and 
dynamics of plantain pests and diseases revealed plant parasitic nematodes and black Sigatoka 
as the major biotic constraint on new farms but while nematode damage increased dramatically 
in the second and third crop cycles, Sigatoka severity decreased. The nematode profile varied 
with the region. For example, Pratylenchus coffeae was widespread at high densities throughout 
the plantain production area, while Radopholus similis was found only in Western Region. 
Levels of infestation by banana weevil were low in the plant crop, but became increasingly 
important in older plantations. 
On-farm trial results indicated that the use of clean planting material and improved 
management practices such as regular weeding and optimum plant spacing lead to increased 
yields compared with the use of untreated planting material (P<0.05). The number of bunches 
harvested from the plots planted to hot water-treated planting material under improved 
management practices was about three times that harvested from untreated planting material 
under farmers management plots (Table 1). 
 
Table 1. Plantain bunches produced from treatments tested on-farm at Gyedu, Nyinahin and Pramkese  
(1998-1999). 
Mean number of bunches per farm1 
Site U-FM U-AM N-FM N-AM H-FM H-AM Mean 
Gyedu 23 37 24 36 34 46 33 
Nyinahin 21 43 49 69 63 85 55 
Pramkese 31 56 68 95 63 91 67 
Mean 25 45 47 67 53 74  
1 Mean of 6 farms in Gyedu and 5 farms in Nyinahin and Pramkese.  
Least significant difference (LSD)  at P<0.05 for treatment means=15.6  
LSD (site means): 11.0 
U-FM: Untreated planting materials, farmers management 
U-AM: Untreated material alternate management 
N-FM: Nursery material farmers management 
N-AM: Nursery material alternate management 
H-FM: Hot water-treated material farmers management 
H-AM: Hot water-treated material alternate management. 
 
While on-farm trials demonstrated the positive effect of hot water treatment, more detailed 
experiment to determine the efficacy of planting material treatment in increasing yield indicated 
that planting material treatment had negligible effect on plant growth but there was an increase 
in production (t/ha) of approximately 50 to 70 percent in comparison with the control (Table 2). 
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Table 2. Effect of planting material treatment on production of plantain. 
Treatment Bunch weight % fruit loss due to toppling Production  
(kg/ha) 
Untreated 10.5 56  5 733 
Hot water 12.1 33 19 228 
Nematode 11.4 22 16 885 
Pared 11.9 33 12 229 
Tissue culture 11.5 53 12 194 
Significantly different from the untreated control at P<0.05, <0.01 and <0.001 (Least square means t-test). 
 
Training and technology transfer 
Plantain farmers and agricultural extension agents at the IITA/Ministry of Food and 
Agriculture in-depth study sites were trained during the participatory trials in techniques for 
planting material treatment and multiplication, nursery management and field maintenance. 
Farmers’ field days held annually at the in-depth study sites provided the opportunity for Agric. 
Extension agents and farmers in neighbouring districts to also benefit from the technology. In 
1998, farmers at each site successfully established their own community nurseries with technical 
backstopping from the project staff and MOFA.  
One PhD and three MPhil students were trained through the project. In addition, three 
undergraduates were given small grants to undertake short-term research studies related to the 
project aims. 
Impact assessment 
Plantain farmers at the three in-depth-study sites have given out positive feedback with respect 
to the techniques introduced for the production and multiplication of the clean planting 
material. For example, one farmer stated that “Plantain can survive on the farm for several years 
before dying off, unlike previous years where the plant dies off after one harvest”. Paring of 
suckers, which is a simple, low cost technique has been adopted by at least 40% of the farmers. 
This represents a good progress since PRA in 1993 when farmers were unaware of the 
importance of planting material treatment. In addition, all plantain farmers in these sites now 
have access to the use of hot water tank for planting material treatment. 
Conclusions 
Strategies for the production and multiplication of clean planting material have been successful 
in the country, which should lead to an increase in plantain yields. Analysis has shown that 
these techniques are economically feasible and that farmers’ perceptions of the techniques are 
favourable. However, in order to sustain production over several years, soil amendments may 
be required, particularly where soil fertility is sub-optimal. 
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Black Sigatoka disease has spread to all the six major plantain-growing regions of Ghana and it 
was responsible for the yield decline in plantain and banana over the years. hybrids were 
introduced into Ghana from the Fundación Hondureña de Investigación Agrícola (FHIA) in 
Honduras to arrest the devastating effect of the disease. The objectives were to validate the 
potential of FHIA resistant hybrids and their possible dissemination to farmers. Multilocational 
evaluations were conducted to determine the performance of the hybrids under varying 
conditions. The results indicated that two of the hybrids FHIA-01 and FHIA-02 were tolerant to 
black Sigatoka disease. The hybrids retained a lot of lesion-free functional leaves at harvest than 
the landrace with FHIA-01 having higher tolerance. The yields of the hybrids were superior to 
the landraces. FHIA-21 produced 43% higher yield than local French cultivar ‘Apem’. FHIA-01 
also produced higher yields than the local ‘Gros Michel’. 
Introduction 
Since the detection of black Sigatoka (Mycosphaerella fijiensis) in Ghana in 1984, its spread and 
impact on plantain and banana production has been significant. There has been a drastic decline 
in yields and cultivated area. All the land races are susceptible to black Sigatoka disease except a 
cooking banana. It is worth noting that plantain production is not characterized with irrigation 
and chemical control of diseases. This is because the cost is too high for the small-scale farmers 
of which constitutes majority of farmers. 
Musa species have not received any serious attention until 1991 when the Crops Research 
Institute began addressing the disease problem and other ways to improve production. A lot of 
chemicals have been identified for their efficacy nevertheless their cost are beyond the reach of 
farmers. In addition, they are not environmentally friendly. An appropriate technology of 
pruning was however developed and recommended to farmers.  
At the end of 1980s, the disease menace became very severe and the traditional diet of most 
Ghanaians was threatened. The efforts of the institute to find a lasting solution to the problem 
intensified. In 1991, a quick survey conducted in all the six major plantain-growing regions 
revealed that the impact of the black Sigatoka disease was alarming. To address the issue, 
genetically improved hybrids of plantains and bananas were received from FHIA for evaluation 
and subsequent dissemination. 
The purpose of this paper is to present results evaluation trials on the plantain and banana 
hybrids received from FHIA The introduction of these materials to the country began in 1991 
with FHIA-03, FHIA-19, FHIA-21, FHIA-01 hybrids. Later on FHIA-18, FHIA-20, FHIA-25 and 
SH-3436 were also introduced. 
The initial evaluation was conducted on-station at Fumesua, Kumasi to be sure that the 
materials were not going to cause any havoc in our environment. It was observed however that 
FHIA-19 was very susceptible to banana weevils so it was recommended that it should be 
rouged.  
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Materials and methods 
The main objective was to observe the resistance of FHIA hybrids to black Sigatoka and to assess 
their main production and adaptation characteristics under Ghanaian conditions. In this paper, 
the results of trials involving FHIA-01, FHIA-03, FHIA-21, ‘Gros Michel’ (control) and ‘Apem’ 
(control) will be presented. 
The experiment was established in plots of 300 plants of each clone without chemical treatment 
against black Sigatoka. The control clones were planted on alternate plots between FHIA clones 
so that each plot was always flanked by two black Sigatoka susceptible clones and therefore 
subjected to high inoculum pressure. The study was conducted on a sandy-loam soil. 
During the first vegetative cycle, the phenotypic characteristics of the hybrids were evaluated. 
The performance of the different hybrids and the control clones against black Sigatoka was 
evaluated throughout the crop cycles for four years. Likewise, the length of the vegetative cycle, 
pseudostem girth, plant height, bunch weight, number of hands per bunch, and number of 
fingers were compared. After four years of on-station study at Fumesua, the materials were then 
evaluated at Assin-Fosu in the Central region (where black Sigatoka was first observed), and in 
Bunso in the Eastern region. 
Results and discussion 
Performance against black Sigatoka 
All the evaluated hybrids showed tolerance to black Sigatoka except FHIA-03, which was 
susceptible. There was no significant difference between the numbers of leaves of the hybrids. 
However there was a significant difference between the hybrids and the landraces. They all 
reached flowering with more than eleven functional, lesion-free leaves in all cycles (Table 1). 
This situation allowed the more tolerant clones (FHIA-01 and FHIA-21) to complete their 
vegetative cycle up to harvest with more than six functional leaves (Table 2). Severe infection 
measuring 6 on the Stover scale were observed on the third leaf of most local landraces at 
periods of fruit development. The total number of functional leaves that a plant has at 
harvesting time is a good indicator of its tolerance or susceptibility to the disease, with 
correlation existing between number of leaves and bunch weight. The most tolerant hybrid was 
FHIA-01. 
 
Table 1. Number of leaves at flowering. 
Number of leaves at flowering 
 Total Functional 
 Fumesua AssinFosu Bunso Fumesua AssinFosu Bunso 
FHIA-01 14.9 14.8 14.9 13.7 13.3 13.4 
FHIA-21 14.8 13.6 14.2 13.7 12.8 13.0 
FHIA-03 13.2 12.9 13.0 11.8 10.7 13.7 
Gros Michel 10.5 8.2 10.0 8.6 6.0 7.6 
Apem 12.1 13.3 12.4 10.0 11.5 11.3 
LSD 1.2 1.3 1.2 0.9 1.0 1.1 
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Table 2. Number of leaves at harvest. 
Number of leaves at harvest 
 Total Functional 
 Fumesua AssinFosu Bunso Fumesua AssinFosu Bunso 
FHIA-01 9.6 9.2 9.1 7.5 7.0 7.2 
FHIA-21 8.6 9.2 9.4 6.5 7.3 7.8 
FHIA-03 9.1 6.9 8.3 7.0 5.0 6.1 
Gros Michel 4.1 3.5 3.2 1.3 0.0 1.2 
Apem 6.1 6.0 5.9 4.0 4.0 3.9 
 
At each of the three locations, FHIA-21 exhibited stable performance in yield and growth 
characteristics over the three years of study (Table 3). Also the performance of FHIA-21 in yield 
and growth characteristics over the years in all three locations was consistent and suggested its 
stability (Table 4). There was significant difference between the locations with respect to plant 
height. This could be attributed to variation in soil types. Similar trends were observed in FHIA-
01 (Table 5). These results suggested that performance of FHIA-21 and FHIA-01 was not 
influenced by seasons or locations. It implies that under good management practices, farmers 
would be assured of good yields irrespective of time or season of planting so long as there is 
adequate supply of moisture. 
 
Table 3. Selected agronomic parameters of FHIA-21 at harvest (Fumesua, Bunso and Assin-Fosu) (1997-1999). 
 Fumesua Bunso Assin Fosu 
Plant height at harvest (cm) 269.1 253.8 240.6 
Number of suckers 4.7 4.5 3.9 
Number of leaves at flowering 13.7 13.0 12.8 
Number of leaves at harvest 6.3 7.8 7.3 
 
Table 4. Yield parameters of FHIA-21 at three locations in Ghana (1997-1999). 
 Fumesua Bunso Assin Fosu 
Yield (t/ha) 39.8  33.7  37.1  
Pseudostem (cm) 55.4  49.8  50.9  
Number of months to flowering 11.4  11.5  11.3  
Number of months to harvest 15.1  15.1  14.7  
Number of hands/bunch 7.7  7.7  7.3  
Number of fingers 107.0  100.0  98.0  
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The variation in location affected the height of FHIA-01 (Table 5). The tallest plants were 
observed at Bunso. Suckering was also highest at Bunso. This could be attributed to the soil 
types. However, location had no effect on the functional leaves, hands/bunch, yield, 
pseudostem girth, finger numbers and crop cycle especially at Bunso and Fumesua. The hybrid 
gave higher yield per hectare than the control (Table 6). The finger sizes were the frightening 
characteristics to consumers. 
 
Table 5. Yield and selected agronomic parameters of FHIA-01 at three locations between 1997-1999. 
 Fumesua     Bunso Assin Fosu 
Plant height at harvest (cm) 239.3  254.4  245.0  
Height of tallest daughter sucker (cm) 172.7  173.2  122.2  
Number of daughter suckers 4.8  5.1  4.3  
Number of leaves at flowering 13.7  13.4  13.3  
Number of leaves at harvest 7.3  6.9  7.0  
Yield (t/ha)  40.1  40.2  33.1  
Pseudostem (cm) 49.9  49.0  46.6  
Number of months to flowering 11.3  11.3  11.6  
Number of months to harvest 14.6  15.1  15.3  
Number of hands/bunch  8.0  8.3  7.3  
Number of fingers 108.0  105.3  99.3  
 
Table 6. Yield and selected agronomic parameters of FHIA-01 and ‘Gros Michel’ 1997-1999 Fumesua. 
 FHIA-01 Gros Michel 
Plant height at harvest (cm) 239.3 302.5 
Number of daughter suckers 4.8 5.0 
Number of leaves at flowering 13.7 8.6 
Number of leaves at harvest 7.3 0.0 
Yield (t/ha) 40.1 12.5 
Pseudostem (cm) 49.9 55.5 
Number of mths to harvest 14.6 17.2 
Number of hands/bunch 8.0 7.0 
Number of fingers 108.0 80.0 
 
FHIA-03 (cooking banana) though showed consistently high yield and growth performance 
over the years, it very susceptible to the leaf spots disease (Table 7). The agronomic 
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characteristics of the hybrid were not affected by location. The hybrid was however not well 
accepted by consumers despite its high mean yield of 32.6 t/ha. It was however, observed that it 
was accepted in the processed form (as kele wele, tatale). Comparing the performance of FHIA-21 
with the land races ‘Apem pa’ and ‘Apem oniaba’, FHIA-21 exhibited superiority in growth and 
yield for all the locations tested (Table 8). FHIA-21 was 21% shorter in height and 8% thicker in 
pseudostem girth than the mean of the landraces, which suggests that plants of FHIA-21 were 
sturdier than the landraces. It is therefore more likely that FHIA-21 would escape stem lodging. 
Earlier work (Hemeng and Banful 1994) indicated that plants with thicker pseudostem girth 
experience less stem lodging. FHIA-21 also retained more functional leaves at flowering than the 
landraces, which contributed to the higher yield of FHIA-21 (Table 8). FHIA-21 produced 43% 
more yield than the landraces.  
 
Table 7. Yield and selected agronomic parameters of FHIA-03 at three locations between 1997-1999. 
 Fumesua Bunso Assin Fosu 
Plant height at harvest (cm) 239.3 254.4 245.0 
Height of tallest daughter sucker (cm) 100.0 103.2 96.7 
Number of daughter suckers 3.4 1.0 2.3 
Number of leaves at flowering 11.8 13.7 10.7 
Number of leaves at harvest 7.0 6.1 5.0 
Yield (t/ha) 37.1 34.2 26.5 
Pseudostem (cm) 57.3 59.3 52.7 
Number of months to flowering 7.9 8.6 8.3 
Number of months to harvest 10.9 11.6 11.4 
Number of hands/bunch 8.0 7.7 7.3 
Number of fingers 108.0 105.3 99.3 
 
Table 8. Comparison of yield and selected agronomic parameters of FHIA-21 with two French plantain landraces at 
Assin Fosu an Bunso over 3 years. 
 FHIA-21 Apem pa Apem oniaba S.E 
Plant height at harvest (cm) 254.2 352.5 272.5 30.4 
Pseudostem girth (cm) 52.2 58.4 48.7 3.3 
Number of daughter suckers 5.0 4.3 6.5 0.7 
Number of months to harvest 14.9 18.3 16.5 0.9 
Number of hands/bunch 7.7 8.0 6.0 0.5 
Number of fingers/bunch 101.0 110.0 99.0 0.5 
Bunch weight (t/ha) 36.1 24.7 16.1 5.7 
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Conclusion 
The evaluation conducted in Ghana so far showed that FHIA hybrids performed well against 
black Sigatoka, especially FHIA-01 and FHIA-21. FHIA-03, however, is susceptible to the disease 
but it produced higher yields per hectare and has shorter crop cycle. FHIA-01 and FHIA-21 have 
been released to farmers under the cultivar name ‘Kwadu bempa’ and ‘Apem hemaa’ 
respectively. All the clones showed a good vegetative vigour an their average bunch weights 
were superior to the local checks. FHIA-01 on the other hand has a commercial potential for 
banana fruit juice. 
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Ghana’s efforts to improve production of important crops such as bananas and plantains have 
led to a steady increase in the total output of these crops in general. However, diseases and pests 
especially nematodes, pose a serious threat to their sustainable production, and hence, food 
security in the country.  
Traditionally bananas and plantain are cultivated without rotation, creating an ideal condition 
for the build-up of parasitic nematode numbers when compared with other crops. Studies of soil 
and root nematodes were conducted on old banana and plantain stands, and four other groups 
of crops in Ghana to find the number and types of nematodes associated with these crops. The 
four other groups of plants were vegetables (tomato, pepper, egg plant and soya bean), fruits 
(citrus and pawpaw), roots and tubers (cassava and cocoyams), and plantation crops (oil palm 
and cocoa). There was a significant difference between the five different groups of plants. The 
studies also showed that, the Musa cultivars had six times more nematodes than the pooled 
estimates of the other four groups of crops. A comparison with Musa cultivars showed that 
bananas had two times more nematodes than that of plantains. There were significant 
differences between the numbers of nematodes recovered under the other four groups of crops. 
The important plant parasitic nematodes recovered from soils under Musa were Meloidogyne 
spp., the root-knot nematodes, Pratylenchus spp., the lesion nematodes, Helicotylenchus spp. and 
other Tylenchids. 
Introduction 
Bananas and plantains are important economic food crops that are grown mainly in the tropical 
and subtropical areas of the world. Of the two, bananas are the more valuable commodity which 
are consumed mostly as fresh fruit. Plantains, form an important starchy staple food providing 
approximately 70 million people in Sub-Saharan Africa with more than 25% of their 
carbohydrate needs (Swennen 1990). In Ghana plantain is a staple of about 60% of the 
population (Akomeah et al. 1995). Its importance not withstanding of production of plantains 
has failed to keep pace with the population growth, for whilst the population growth was 
estimated to be 3% the increase in the rate production of plantain was 1.6% (Anon. 1991). 
The production decline of plantain has been attributed to certain constraints. The major 
production constraints of this crop worldwide are diseases and pests including nematode pests 
(Afreh-Nuamah and Hemeng 1995). Much earlier work to determine the number and types of 
nematodes associated with different Musa cultivars with respect to healthy and unhealthy 
stands showed that more parasitic nematodes were associated with unhealthy stands than 
healthy ones (Hemeng 1981). Studies conducted on deforestation and cropping effects on soil 
and root nematodes revealed that six times more nematodes were associated with monocropped 
plantain fields than seven other cropping systems (Hemeng 1988). 
Nematode population studies in five plantain experimental plots in Kumasi showed that three 
important plant parasitic nematodes namely, Meloidogyne, Pratylenchus and Helicotylenchus 
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species are associated with plantains in the Ashanti region (Hemeng 1991). Further studies to 
determine the number and types of nematode associated with six local cultivars of plantain 
showed that ‘Apantu’ had the highest numbers of nematode associated with it (Hemeng et al. 
1994). A participatory rural appraisal conducted by Schill et al. (1997) also revealed that a major 
production constraint was lack of sufficient pest and disease-free planting materials. 
The most recent work conducted on plantain showed that the three most important nematode 
pests of plantain, namely H. multicinctus, M. javanica and P. coffeae and a mixture of the three 
species reduced production by 26%, 30%, 70% and 65%, respectively (Brentu 1999). Brentu also 
found that disinfestations also gave between 50% and 70% increases in yield. 
The present studies were conducted to determine the number and types of nematodes 
associated with Musa and other cropping systems. This paper deals with past work which has 
just been outlined above, and current and future research. 
Materials and methods (research done currently) 
These studies were carried out at the Department of Crop Science, Faculty of Agriculture, 
Kwame Nkrumah University of Science and Technology, Kumasi, Ghana. The five groups of 
plants were made up of twelve local cultivars of crops grouped into five as follows: 
• Musa (Banana and plantain)  
• Vegetables (tomato, pepper, egg plant and soya bean) 
• Root and tubers, (cassava and cocoyams) 
• Fruit trees (citrus and pawpaw) and 
• Plantation crops (oil palm and cocoa). 
Soil and root samples were collected from the rhizosphere of the experimental crop plants using 
soil auger and cutlass. The sub-samples were put in polythene bags and labelled. These were 
brought into the laboratory for processing for nematodes. 
An improvised Whitehead and Hemming (1995) technique was used for the extraction of 
nematodes from soil and root samples. The improvised apparatus consisted of oil painted metal 
baskets (each measuring 21 cm wide by 24 cm long by 5 cm deep with 1 cm spaces) and shallow 
enamel coated dissecting dishes (26 cm wide by 30 cm long by 4.5 cm deep). The experimental 
design was a Randomized Complete Block Design with four replications. The types and 
numbers of nematodes were assessed. The data obtained were subjected to statistical analysis 
after natural logarithm transformation. The analysis were done in order to obtain answers to five 
sets of questions of interests which were: 
• Whether there were any significant differences between the number of nematodes extracted 
from the different groups of crops. 
• Whether there was a significant difference between the numbers of nematodes from soil and 
roots under Musa cultivars and the pooled estimates of variance of the other four groups of 
plants. 
• Whether there were any significant differences also between the number of nematodes 
associated with bananas and plantains. 
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• Whether there were differences between the parasitic and non-parasitic forms within the 
groups of cultivars, the numbers of nematodes associated with soil and roots within the 
other group, and 
• Whether the number and types of nematodes associated with Musa and the four groups 
were significantly different. 
Results 
A total of seven types of plant parasitic nematodes were isolated from under the crops under the 
studies (Table 1). Three of these parasitic nematodes extracted from the experimental plants are 
among the world’s important nematode pests of bananas and plantains, namely the root knot 
nematodes, Meloidogyne sp., the lesion nematodes, Pratylenchus sp., and the spiral nematodes, 
Helicotylenchus sp. 
The results obtained from the analysis of the data showed a highly significant difference in the 
number of nematodes extracted from the soils of Musa and the other groups of crops under the 
studies (p < 0.01). The means are presented in Table 1. There were also highly significant 
differences between the pooled estimates of variances of the number of nematodes of some of 
the sets of comparisons made. The difference between the pooled estimates of variance of the 
two cultivars of Musa was six times more than that of the other four groups of crops (p < 0.01) 
(Table 2). 
Soil nematode population from banana (2644) was two times higher than the populations 
extracted from the soils under plantain (1427). The difference between the two means was 
highly significant (p = 0.02). When the pooled estimate of variance of nematode numbers 
extracted under vegetables was compared with the rest, that is, roots and tubers plus fruits plus 
plantain trees, the difference was also significant (p = 0.02). 
 
Table 1. Nematode population densities from soil under bananas and four other groups of crops. Means of  
4 replications (per 100 ml of soil). 
Nematodes Bananas Plantains Vegetables Roots & Tubers Fruit trees Plantation 
crops 
Meloidogyne larvae 1480 850 68 24 29 0 
Pratylenchus 250 127 32 18 31 28 
Helicotylenchus 644 150 61 67 69 44 
Criconomoides 15 3 5 1 6 10 
Aphelenchids 4 20 63 27 16 20 
Other Tylenchids 50 10 20 40 18 23 
Dorylaimids 10 3 4 0 23 19 
Mononchids 5 4 6 6 4 14 
Rhabditis 96 230 116 146 83 62 
Others 96 30 41 50 45 14 
Total 2644 1427 416 379 324 234 
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A mean of 416 nematodes per 100 ml of soil was recovered from vegetables whilst 312 
nematodes per the same amount of soil were recovered from the rest. The vegetables had 1.33 
times more nematodes than the rest. Similarly, the differences between the pooled estimates of 
variance of nematodes extracted from roots and tubers, compared with fruits trees and 
plantation trees, showed a significant difference (p = 0.03). A population of 324 and 234 
nematodes per 100 ml of soil were extracted from fruit and plantation crops respectively (Table 
2).  
Table 3 shows the percentage compositions of parasitic nematode forms. A range of 17% to 93% 
of the nematodes extracted under the studies was parasitic. The highest percentage parasitic 
forms were extracted from the soils under the Musa cultivars whilst the lowest were extracted 
from the plantation trees. 
 
Table 2. The mean number of nematodes extracted from soils of different groups of plants. 
Crops Geometric means Natural Log 
Bananas 2528 7.84 
Plantains 1373 7.22 
Vegetables 413 6.02 
Roots and tubers 374 5.93 
Fruit trees 319 5.77 
Plantain trees 230 5.44 
General Mean  6.37  
CV % 3.90 
EMS  0.06 
LSD 5%  0.35 
DF 15.00 
LSD 1 %  0.47 
F 57.32 
 
Table 3. Percentage plant parasitic nematodes of the soil populations from the crops. 
Groups Total forms Parasitic forms % Parasitic forms 
Bananas 2644 2453 93 
Plantains 1427 1143 80 
Vegetables 416 291 70 
Roots and tubers 379 76 20 
Fruit trees 324 192 59 
Plantation trees 234 40 17 
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Root knot nematode larvae were the only types of nematodes extracted from the roots of the test 
crops. The results are presented in Table 4. The highest numbers were recovered from the 
vegetables whilst the second highest were recovered from the roots of the Musa cultivars.  
 
Table 4. Root knot nematode larvae extracted from the roots of the five groups of crops (Means per 1 g of roots). 




Roots and tubers 10 
Fruit trees 9 
Plantation trees 0 
 
Discussion 
Generally plant parasitic nematodes thrive under hosts cropped under monocropping systems 
without any or proper rotation practice. Rotation is one of the five management options used to 
combat nematode pest problems and to restore soil fertility (Winslow et al. 1972). The higher 
nematode numbers recovered from bananas and plantains as compared with the other non 
perennial crops confirms the fact that, build-up of nematodes occur under host crops cultivated 
under monocropping basis. The findings of higher numbers of nematodes under Musa must be 
due to the cultivation with untreated suckers. Planting materials are not normally pared and or 
treated by traditional farmers before planting, this would also contribute to the high populations 
of nematodes obtained from the Musa group. Quénéhervé (1985) found that freshly uprooted 
suckers harbor thousands of Pratylenchus, Meloidogyne and Helicotylenchus.  
Other workers, McSorley et al. (1986), Orion et al. (1986), Hemeng (1986) have all reported 
isolating one or more of these nematodes (found in these studies) from fresh suckers of Musa 
cultivars. Hemeng (1986) also reported the recovery of higher nematode populations under 
plantains in newly cultivated areas of virgin forest in Nigeria.  
Conclusion and recommendations 
An account is given of previous and current work on nematode pests associated with 
economically important crops including bananas and plantains. Seven important plant parasitic 
nematodes including world important nematode pests such as the root knot, the lesion and 
spiral nematodes were encountered during the studies described in this report. These 
nematodes occur in large numbers well above the economic threshold, therefore there is need to 
conduct further work to assess the extent of damage in Ghana so as to adopt the appropriate 
control measures to combat these pests to ensure sustainable production. It is also 
recommended that future work should be directed into the production of disease-free planting 
materials and or production of resistant cultivars of plantains and bananas. 
                  Musa Network for West and Central Africa (MUSACO) 46
References 
Afreh-Nuamah,K. and O.B. Hemeng. 1995. Nematodes associated with plantains in the Eastern 
Region of Ghana. Musafrica 7:46. 
Akomeah F., L. Ohemeng-Appiah and D. Adomako. 1995. Plantain production in Ghana. 
Musafrica 7:11-13 
Anon. 1988. Ghana in Figures. Statistical Services, Information Services, Ghana. 
Anon. 1991. Facts and figures from the Policy Planning, Monitoring and Evaluation Division of 
MOFA, Accra, Ghana. 
Brentu F. C. 1999. Effect of nematode control techniques on the growth and yield of plantain 
(Musa spp, AAB group) MPhil Thesis, KNUST. 
Hemeng O.B. and B.M.S. Hemeng. 1976. Root knot nematodes in Ghana. Proc. of the 1st Res. 
Plan. Conf. on Root Nematodes, Meloidogyne species. June 7-11, 1996. 
Hemeng B.M.S., 1981. Musa species and nematode infestation with respect to healthy and 
unhealthy stands. Ann1. Report, KNUST Department of Crop Science, 1981.  
Hemeng B.M.S. 1988. Deforestation and copping effects on soil and root nematode population. 
Progress Report, January-June, 1986. IITA/UNU Okomu Project. IITA, Ibadan, Nigeria. 
Hemeng B.M.S. 1991. Nematode population studies in five plantation plots in the Kumasi 
District. Annual. Report. Dept. of Crop Science, KNUST, 1991. 
Hemeng B.M.S., O.B. Hemeng and R. Agyapong-Addae. 1994. Nematodes associated with six 
local cultivars of plantains. Proceed. Of 1st National Workshop of Food and Industrial Crops. 
October 25-27, K.T.I., Kumasi, Ghana. 
McSorley R. and J.L. Parado. 1986. Helicotylenchus multicinctus on bananas: An international 
problem. Nematropica 16(1):73-91. 
Orion D., Y. Halevey and Y. Israeli. 1986. The banana and plantain infestation by Meloidogyne 
incognita, M. Javanica, and H. multicinctus in Israël. Newsletter OTAN, USA, 886/11 Vol.18(1)4. 
Quénéhervé P. and P. Cadet. 1985. Localisation des nématodes dans les rhizomes du bananier 
cv. Poyo. Revue de Nématologie 8:3-8. 
Schill P., K. Afrey-Nuamah, C. Gold, F. Ulzen-Appiah, E. Paa Kwasi, S.A. Peprah, and J.K. 
Twumasi. 1997. Farmers perception of constraints in plantain production in Ghana. Plant Health 
Management Research Monograph Number 5. Plant Health Management Division, IITA, 
Ibadan, Nigeria. 
Swennen R. 1990. Plantain cultivation conditions: A reference manual. International Institute of 
Tropical Agriculture, Ibadan, Nigeria, p. 2. 
Whitehead A.G. and J.R. Hemming. 1965. A comparison of some quantitative methods of 
extracting small vermiform nematodes from soil. Ann. Appl. Biol. 55:25-38. 
Winslow R.D. and R.J. Will. 1972. Nematode diseases of Potatoes in Economic Nematology. (J.M. 
Webster, ed.). 1972. AP. London, NY.  
Report of the 4th Steering Committee Meeting  47
Establishment of a delivery system for healthy improved Musa 
germplasm with field tolerance/resistance to BSV and resistance to 





Banana and plantain provide more than 25% of the carbohydrate and 10% of the calorie intake 
for approximately 70 million people in Sub-Saharan Africa. Furthermore, Musa contains high 
levels of vitamins A, B6 and C required for balanced diets and good health. In Ghana, plantain 
as a major staple food crop contributes about 13.1% of the Agricultural Gross Domestic Product. 
It forms an integral component of the farming system in almost all the agro-ecological zones of 
the country except the savannah areas. In addition to being a starchy staple food for rural and 
urban consumers, it is a very important source of rural income. Its per capita annual fresh 
consumption of 85 kg is higher than maize and yam. On the basis of production cost per hectare 
and cost per unit of food energy, plantain and banana are among the cheapest staples. Many 
dishes are prepared from the green to over-ripe stages of plantain. The green fruit is also sliced 
and processed into chips. The fibre from the pseudostem is used in the rural industry to 
manufacture several products such as ropes and doormats. Burnt ash from the peel is used for 
soap making especially in the rural areas. 
Banana and plantain production in Ghana has been on the decline despite the significant 
increase in total acreage. Several factors have contributed to the decline. Notable among them 
are pests and diseases with black Sigatoka disease being the most important. Currently, the 
banana streak virus (BSV), a very important virus disease reported on banana and plantain in 
Eastern, Central and Western Africa has been observed in Ghana. The virus is mainly spread 
through use of infected planting material and by its mealy bug vector (Planococcus citri). Typical 
symptoms that may be observed on diseased plants include chlorotic streaks, deformed leaves, 
stunting, poorly filled fingers and very small bunches. Under severe infection, plants may show 
internal pseudostem necrosis and eventual death. 
Globally, there is little published information on the agronomic and economic impact of the 
disease and little is known of the interaction between the virus strains and cultivars. Studies in 
Côte d'Ivoire (with similar ecology as Ghana) indicated that the effect of the disease on yield was 
probably more pronounced under sub-optimal growth conditions such as low nutrition and 
water stress. Similar growth conditions prevail in Ghana. Banana streak virus has been observed 
mainly on research fields on both banana and plantain hybrids as well as on some local 
landraces. A few cases of BSV infection have been observed on ‘Apantu pa’, a local landrace in 
farmers’ fields in the Eastern, Ashanti and Brong Ahafo regions. The threat posed by BSV is real 
and could therefore precipitate into a potential epidemic if farmers are not encouraged to apply 
appropriate production technologies and improved Musa varieties certified tolerant/resistant to 
black Sigatoka and BSV.  
The International Institute of Tropical Agriculture (IITA) in Nigeria and the Fundación Hondureña 
de Investigación Agrícola (FHIA) in Honduras have developed high yielding hybrids of banana 
and plantain which are reported to be resistant/tolerant to black Sigatoka. Introduction of 
                  Musa Network for West and Central Africa (MUSACO) 48
proven high yielding hybrids in Ghana would enhance productivity and also have a positive 
impact on the quantity of food consumed and incomes derived from sales by farmers. In 
addition, virus indexing of selected landraces and subsequent multiplication by tissue culture 
and field rapid multiplication methods would greatly limit the spread of BSV and other viral 
diseases of Musa. 
Objectives of the project 
• to mass propagate selected hybrids and landraces using tissue culture methods and Split 
corm technique; 
• to undertake agronomic evaluation of the selected hybrids and landraces 
• to routinely index and evaluate plants of  banana and plantain hybrids and selected 
landraces at the micro propagation and post-flask stages of development and 
• to distribute proven  varieties to farmers. 
Materials and methods 
A preliminary survey of plantain growing areas was undertaken to determine the status of BSV 
in Ghana. Suspected diseased samples were tested using the triple antibody sandwich Enzyme 
Linked Immuno Sorbent Assay (ELISA) technique and BSV antibodies obtained from IITA, 
Ibadan, Nigeria. 
Eleven selected Musa germplasm made up of four local landraces, six and two improved Musa 
hybrids (with known tolerance/resistance to black Sigatoka disease, indexed and certified BSV-
free) obtained from IITA, Ibadan and FHIA in Honduras respectively were selected from several 
assembled germplasm for evaluation. They were multiplied using tissue culture and split corm 
techniques by the Crops Research Institute, Kumasi, University of Ghana, Legon and the 
Biotechnology and Nuclear Agricultural Research Institute, Kwabenya. All planting materials 
were critically examined at both post flask and nursery stages. Suspected diseased suckers as 
well as a few apparently healthy suckers were sampled for indexing using the ELISA technique. 
Suckers that tested positive to BSV immuno-globulins were rogued out and destroyed. Certified 
BSV-free suckers were then established in three primary multiplication and evaluation nurseries 
by researchers at Kade, Kumasi and Assin-Fosu in the Eastern, Ashanti, and Central regions, 
respectively. Promising germplasm in primary nurseries would be subsequent establishment at 
six secondary nurseries, with a nursery in each of the six plantain growing regions of Ghana for 
further participatory evaluation and selection of desirable germplasm by mainly farmers, 
consumers and researchers. Farmers would also be trained in rapid multiplication techniques, 
preparation of planting material for planting, identification of the major pests and diseases 
especially those of viral nature and good agronomic practices for optimum production of 
plantains. At this stage, interested farmers would be encouraged to set up community based 
tertiary satellite farms close to each secondary nursery in the six regions with suckers of Musa 
germplasm most preferred and selected at the secondary nursery stage by farmers and 
consumers alike. 
Results and discussion 
Field disease survey 
A diagnostic survey of plantain virus diseases in plantain farms and orchards in the Eastern, 
Ashanti, Central and Brong Ahafo regions revealed the presence of BSV on minor scale on some 
Report of the 4th Steering Committee Meeting  49
local landraces especially ‘Apantu pa’ in the Eastern, Ashanti and Brong-Ahafo regions. 
Symptoms observed were mild chlorotic streaks on leaves. Samples collected from diseased 
plants tested positive to BSV in ELISA. Incidence of BSV was also observed on Musa hybrids as 
well as on some local landraces on research fields at Kade, Kumasi, Assin Fosu and Maabang. 
In vitro culture 
Explants were obtained from apical meristem of the Musa varieties : TMPx 548-4, TMPx 2796-5, 
Bluggoe, TMPx 2637-4, TMPx 612-74, Agbagba, Cardaba, TMPx 548-9, TMPx 1658-4, TMPx 
5511-2, TMPx 2481, TMPx 1621, TMPx 46981, TMPx 582, Calcuta-4, and TMPx 6930. The 
explants were surface sterilized with 70% ethanol for 5 min., 20% sodium hypochlorite for 15 
min., and 10% sodium hypochlorite for 10 min. The cultures were incubated at 26°C + 1°C and 
16h photoperiod. Shooting and rooting of in vitro plantlets could be achieved in a growth 
regulator-free MS medium. In vitro survival of plantlets was high although a few varieties could 
not survive. Virus indexing and certification enabled the removal and destruction of a few 
diseased suckers at the post flask and nursery stages ensuring the selection and planting of only 
healthy improved planting material in the field. It is envisaged that farmers operating satellite 
farms would also pass on knowledge acquired at the secondary nurseries to their colleague 
farmers. Germplasm thus selected at this stage by farmers and stakeholders would be inspected 
by the Ministry of Food and Agriculture Varietal Release Committee at all the stages of 
evaluation and selection and officially released to Ghanaian farmers as varieties by 2002. 
Production of healthy improved preferred Musa varieties with field tolerance to black Sigatoka 
and BVV would be mass produced through improved rapid multiplication and in vitro 
techniques and made available to farmers for cultivation. The over-all goal of contributing to the 
alleviation of poverty and increasing food security in Ghana would have been achieved by year 
2003. 
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Integrated crop and pest management farmers’ field school and 





The Integrated crop and pest management (ICPM) farmers’ field school (FFS) is an experimental 
field-based training programme, which encourages farmers to grow healthy crops in a more 
environmentally sustainable manner with little or no input of agrochemical pesticides. The 
ICPM/FFS training distinguishes itself from conventional IPM extension packages by its 
participatory and farmer-centred approach. Farmers gain fundamental understanding of the 
agroecosystem and economy of their crops on which they base their own crop management 
decisions. 
This novel training approach was introduced into the country through an FAO Technical 
Cooperation Programme funded pilot project on the implementation of integrated pest 
management (IPM) in rice production conducted at Dawhenya and other locations from 1995 to 
1996. At Dawhenya, 28 field extension staff from various departments of the Ministry of Food 
and Agriculture (MOFA) were trained in season-long Training of Trainers (TOT) on 
participatory ICPM in rice. As part of their training, participants conducted three FFS involving 
75 rice farmers. Farmers compared ICPM plots with plots treated with conventional package of 
agrochemicals recommended for rice production. 
Yields on the ICPM plots were higher than those on the reference plots. Savings on pesticide 
inputs amounted to US$100 per/ha on IPM plots. As a result, net returns from the ICPM plots 
were 32% higher than returns from reference plots. The increase was due to savings on pesticide 
use and higher yields as a result of better crop management and adaptation of more soil 
amendment practices. 
The pilot project demonstrated that the ICPM/FFS training methodology, which had been 
developed in Asia, could be adapted to West African conditions. Subsequently, follow-up 
FFS training was conducted at rice irrigation sites in Afife, Volta region, Ashaiman and 
Dawhenya in the Greater Accra region; Tono, Upper East region and Bontanga in the 
Northern region (Figure 1). Average yields went up to 6 t/ha from just under 3 t/ha. 
Compared to a reference group of farmers that had not been trained and worked according to 
conventional farmers’ practice, the average net returns of trained farmers were 138% higher. 
Average net returns at FFS trained farmers on IPM plots were 24% higher than returns from 
reference plants maintained by the same trained farmers who did apply the cultural and 
agronomic practices learnt during the FFS, but also continued with the prescribed spraying 
programme. 
The results of these training activities convinced the relevant government authorities that 
IPM/FFS was potentially viable in accelerating the attainment of objectives in the National 
Action Plan for Poverty Reduction (NAPPR) and Accelerated Agricultural Growth Strategy 
(AAGS) of Vision 2020, and also addressed the issues of the international conventions on 
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biodiversity conservation and farmer participatory IPM. Consequently, the IPM/FFS was 
authorized to be scaled-up and made available to larger groups of farmers. 
Subsequently, the concept is now being progressively applied to Ghana’s agriculture. To date, 
plantain, cowpea, cassava, vegetables and sorghum/millet have been handled. 
The training programme covers an entire crop-growing season from land preparation, nursery 
establishment and transplanting through to harvesting or post harvesting practices. 
The training programme is based on four main principles: 
Grow a healthy crop: this involves all strategies required to grow healthy crop, i.e. soil and land 
preparation, nutrient management, pest and diseases management, irrigation, crop physiology 
and harvest/post harvest techniques. 
Monitor your field regularly: regular scheduled visits to the field, at least once a week for field 
crops and about twice/month for plantation crops. Field inspection and monitoring is done 
using the Agro Ecosystem Analysis (AESA) technique – a tool for detailed field inspection and 
data collection, processing of data and informed decision-making. Field observations and critical 
analysis of data/information gathered from the field are discussed by the entire group, using 
previous knowledge of crop performance at particular crop growth stage. 
Conserve natural enemies: this is an indirect way of encouraging trainees to reduce or avoid 
use of agrochemical pesticides. Training emphasises the presence of predators and other 
beneficial organisms in the environment which all help to regulate pest population. Simple 
exercises to demonstrate harmful nature of agrochemicals in the environment, especially to 
predators are carried out. In addition, functions of pests and beneficial insects and their biology 
are demonstrated in insect zoos. Farmers become experts after the training, and can properly 
understand the cause-effect relationship between pest/diseases and beneficial/ 
predators and, therefore, learn to be careful in use of agrochemical pesticides. 
Enhanced agronomic and soil nutrient management practices all lead to healthy crop growth 
and therefore higher yields and greater economic returns. 
Training methodology 
Usually, a training session involves a group of 30 or 25 farmer-trainees, who agree to meet 
regularly, for example, once a week for entire crop cycle for field crops. These trainees are 
divided into subgroups of 5 or 6 persons per subgroup. Each subgroup is led by a trained 
extension officer – facilitator previously trained in special training of trainers’ courses. 
During the training session, two main plots are used – one depicting farmers’ traditional 
farming practices based on information collected from baseline survey in the community prior 
to the training – where pesticides use is on calendar basis or as any insect/disease is observed on 
the field, use or little application of fertilizer, poor irrigation and land preparation, irregular 
random planting, untimely/irregular field visits and poor farm hygiene practices. 
Then the ICPM plots, where the new farming strategies to overcome production constraints are 
introduced – establishment and management of nurseries using clean seeds and transplanting of 
seedlings in rows, incorporation of organic manure or composting to enhance soil nutrient 
availability, regular visits for field monitoring using Agro-Ecosystem Analysis (AESA) with 
informed decisions based on actual field situation, selective pesticides, usually environmentally 
friendly biopesticides, and encourage build-up of pest predators and other natural pest 
regulatory organisms. 
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During training, non-formal adult education exercises and group dynamic studies, like team 
building, group formation and cohesiveness, are all carried out. Gender issues are also discussed 
and encouraged to avoid discrimination. 
Through participation in the field schools, farmers quickly realise that the Farmer’ Field School 
can be effectively used to address other community development issues, such as improved 
health status due to drastically reduced pesticide poisoning, education for the youths, etc. 
General objectives 
The main objective of the Plantain ICPM/TOT/FFS training programme was to adapt the 
ICPM/FFS training strategy for training agricultural extension agents of MOFA and plantain 
farmers, in healthy and sustainable plantain production. 
The specific objectives are: 
• To test the suitability and adaptability of the participatory training methodology in plantain 
production under varying environmental and at different community levels in the country; 
• To determine crop protection and production strategies that optimise profit margins and 
reduce cost of production; 
• To sensitize public interest and create awareness of ICPM/FFS at national policy level and 
make plantain farmers become experts in plantain production who will increase their yields 
and produce healthy plantain all year round for attainment of food security in the country. 
Through this the farmers will be able to generate enough income for household and national 
poverty reduction. 
Location and duration of the TOT 
The TOT course was sited at the University of Ghana Agricultural Research Station at Kade 
under the auspices of the National ICPM/FFS Programme. The programme was run for two 
years from October 1997 till December 1999. The trainers spent at least 3 to 5 days in a week in 
every month for the training. 
Training methodology 
Curriculum for the training programme was developed with scientists from the National 
Plantain Programme (i.e. University of Ghana – ARS, Kade; Crops Research Institute, Kumasi; 
PPRSD, MOFA, Pokuase) and the IITA-West African Plantain Project (WAPP), based at ARS-
Kade. Four meetings were held at the conference room of the PPRSD, Pokuase with 
representatives from these institutions to discuss, share experiences and determine important 
constraints and specific and appropriate interventions required for addressing the identified 
constraints. 
Baseline survey in key plantain production communities in the country to determine production 
constraints and farmers’ production practices had been previously conducted and interventions 
for redressing have been developed by these scientists. These were used to develop a detailed 
curriculum training programme. 
The key areas of interventions addressing the identified major production constraints were 
production of clean plantain material by paring or hot-water treatment, rapid multiplication of 
clean plantain material using a split-corm technique and nursery management and assessment 
of the effect of planting material treatments and improved crop management practices on pests, 
diseases and plantain growth and yield. 
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Yield loss 
On-station yield loss trials showed the importance of nematodes and weevils as production 
constraints, particularly when in combination (Udzu 1998). Weevils alone (artificial infestation) 
gave a yield reduction of 35%, nematodes (natural population) reduced the yield by 64% and 
combined, the pests lead to a severe reduction of 85% in the plant crop. Black Sigatoka was not 
found to be so damaging. There were differences in the average leaf area damaged between 
sprayed and non-sprayed plots at flowering but this did not translate into yield differences 
(Schill 1997). 
Rapid multiplication of clean planting material 
On-farm trial results indicated that disinfested plantain materials can be produced effectively by 
paring alone, or paring followed by hot-water treatment. Clean suckers can be multiplied 4-10 
fold by a split-corm technique, pre-germinated in cheap media such as sawdust and grown in 
nursery beds before transplanting to the farm. Use of clean planting material and improved 
management practices (such as regular weeding and optimum plant spacing) lead to increased 
yields and sucker production compared with the use of untreated planting material and 
farmers’ traditional management practices (P < 0.01), with the number of bunches and suckers 
produced more than doubled for the plant crop at one site, Nyinahin. Plots with untreated 
planting material and farmer-management were largely abandoned after the first year due to 
low yields and toppling, while plots with hot water treated planting materials and improved 
management practices were still yielding three years later. 
Nematodes 
While on-farm trials have demonstrated the positive effects of paring and hot water treatment, 
more detailed experiments to determine the efficacy of planting material treatments in reducing 
nematode populations in suckers and re-infestation rates were ongoing. 
Weevils 
Biological control is seen as an important component of IPM for banana weevil in Ghana. 
Methods have been developed for the mass-production of the entomopathogenic fungus, 
Beauveria bassiana at IITA, Benin. In the field, weevil mortality up to 80% has been recorded on 
suckers dusted with the fungus compared with 8% mortality in the untreated control, although 
these results are subject to seasonal variation (Godonou et al. 1998). Research was ongoing to 
develop a simple delivery system for the fungus that could be incorporated into the current 
nursery scheme. 
While methods for biological control were still under development, farmers were being 
encouraged to remove weevil eggs and larvae from planting material by paring and to use cut 
pseudostems to trap adult weevils in their plantations. 
Black Sigatoka 
Multilocational trials were being undertaken by Crops Research Institute, Kumasi and 
Agricultural Research Station, Kade, in collaboration with IITA and the Gatsby Charitable 
Foundation, UK, to evaluate plantain and banana hybrids for resistance to black Sigatoka, and 
tolerance and/or resistance to banana streak virus (BSV). Three FHIA hybrids have been 
identified as promising (FHIA-21, FHIA–03 and FHIA-01), and were also found to have 
acceptable cooking qualities (O.A. Danquah, pers. comm.). In addition, it was expected that 
newly available hybrids would soon be evaluated. Once suitable germplasm has been identified, 
materials will be multiplied and distributed to farmers. 
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Until resistant hybrids are available, farmers were being encouraged to use mechanical control 
based on eliminating necrotic leaf tissue. Research was also being planned to determine the 
effect of mulching on the development of black Sigatoka.  
Viruses 
The capacity for detection and diagnosis of plantain viruses including BSV was being enhanced 
through a collaborative project between national programmes, the Gatsby Charitable 
Foundation, UK and IITA. 
Baseline surveys 
The training programme was preceded by a baseline survey in the villages within the catchment 
area of the University of Agricultural Research Station at Kade to determine the specific 
constraints to production in the area. The baseline survey was conducted using the Participatory 
Rural Appraisal (PRA) methodology.  
During the survey the trainers interviewed a cross-section of farmers to determine the prevailing 
farming practices in the area. The structured questionnaire centred on the following: 
• Land tenure and land use- type of ownership, fallow period and size of holdings 
• Agronomic practices: limited availability of planting materials, main cultivators, time of 
planting, average yield and net returns 
• Knowledge in soil amendment practices 
• Crop protection problems – high incidence of nematodes, plantain weevils and disease 
problems 
• Post-harvest handling, storage and marketing and 
• Farm income and farm maintenance. 
The key issues arising out of the baseline survey were not different from those observed during 
previous surveys by the national plantain team and the IITA/WAPP. 
Nursery establishment 
Limited and timely availability of good planting materials were observed from the survey as a 
major constraint to plantain production. Consequently, the training programme started with the 
production of clean plantain materials through the split corm technique. The participants were 
taken through the following processes in the nursery establishment and management: 
• Land selection and preparation 
• Planting material selection, paring and splitting 
• Nursery bed preparation 
• Pre-nursery operations 
• Planting of pre-germinated sets 
• Nursery management (i.e. weeding, watering and rouging). 
Main crop 
For the main crop the participants were taken through the process of land selection and 
preparation for both major and minor planting season. During land preparation, partial burning 
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was allowed because of intercropping. This was because loose and well-drained soils with high 
levels of organic matter were ideally suitable for plantain production. 
In Ghana, plantains could be planted throughout the year provided there is adequate moisture 
in the soil. However, most farmers actually plant at the beginning of the rains in March/April to 
take advantage of the early rains for good field establishment. Thus, the critical stages of the 
crop (especially for the ‘Apantu’, the false horn plantain), which are the flowering and fruiting 
stages coincide with the drought which normally occur between December and March every 
year resulting in poor fruit filling. This problem is further compounded by strong winds which 
usually accompany the early rains in March/April resulting in toppling, lodging and or 
snapping of plantain plants. Experiments previously conducted to address this constraint 
indicated that the yields of minor season planting of ‘Apantu pa’ were usually higher than that 
of major season planting, whilst the reverse was the case for the French plantain (‘Apem’) 
because when planted in May/June, flowering/fruiting occurs after the drought. To 
demonstrate this observation, an integrated crop management trial was established in two 
seasons, one in the major season in March/April and the other one in the minor season in 
July/August, 1998. 
The following major agronomic practices were emphasized throughout the training programme: 
• Land clearing 
• Plantation maintenance 
• Soil amendment practices 
• Pests and diseases management 
• Harvesting/post-harvesting techniques 
• Sucker management. 
Programme of activities for TOT session 
A typical programme of a TOT/FFS session is as shown below: 
Day 1:  Arrival of participants 
Day 2: Opening prayer; welcome and outline of activities for the week; Presentation of regional 
reports; Special topics 
Day 3:  Field work; Agro-ecosystem analysis (AESA); Special topics; Group dynamics 
Day 4:  Presentation of field data and observation; follow-up of AESA recommendations; 
Evaluation of week’s activities; planning of next visit’s programme and Closing Prayer 
Day 5:  Closing and departure of participants 
Agro-ecosystem analysis (AESA) 
Field observations and discussions as well as data collection, processing and presentation were 
undertaken using the Agro-ecosystem analysis. This is a tool for empowering trainees in the 
management of their own plantain ecosystems through proper decision-making based on 
critical analysis of actual field situations. Every month, trainees made and recorded field 
observations, processed and analysed these observations and made decision regarding the 
proper management of the field to be evaluated during next visit. 
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AESA usually involved: 
• Observation and data collection of crop growth characteristics (agronomic) and disease 
insect number counts (biological) 
• Processing of collected data with recommendations 
• Presentation of results 
Implementation of recommendations in the field. 
Special topics 
Technical special topics crucial and relevant for the proper understanding of the management of 
the agro-ecosystem analysis were based on needs identified by the trainees and facilitators in the 
field. Thus, there were monthly variations. 
These included: 
• Botany and physiology of plantain 
• Land selection and preparation 
• Disease identification and assessment  
• Weeds and their control 
• Intercropping in plantain system 
• Soil and plant nutrition 
• Plantain pests damage and assessment 
• Hot water treatment of planting materials 
• Yield and component of yield 
• Farm records, record keeping and marketing strategies. 
Group dynamics 
This aimed to strengthen group cohesion among participants/trainees. These exercises 
emphasise group processes that play an important role in the implementation of local IPM 
programmes in the field. Exercises covered were team building, cooperation, problem solving 
and leadership. 
Participatory action research 
Participatory action research aimed at providing trainees with analytical ability and skills to 
investigate the cause effect relationships to local farming problems thereby to stimulate them to 
design a set of actions solving problems in the field. 
Participatory action research centred on three trials: 
• Integrated crop and pest management at different season of planting 
• Mulching/nutrition trial 
• Weeding frequency trial. 
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The monthly data collection for each of the trials followed the following steps: 
Step1: Collection of general information 
• Cultivar 
• Number of days to flowering after planting  
• The crop growth stage, i.e. height at flowering, girth at flowering 
• Number of functional leaves at flowering 
• Bunch weight at harvest. 
Step 2: Collection of agronomic information 
Fifteen plants per plot were selected randomly and tagged. The following growth 
measurements were taken on these plants monthly to observe growth and performance of the 
plantain crop at different stages: 
• Average plant height 
• Average plant girth 
• Average number of functional (green) leaves 
• Average leaf length of the 3rd youngest leaf 
• Average leaf width of the 3rd youngest leaf 
• Average number of suckers per plant. 
Step 3: Collection of biological information 
Fifteen plants per plot were tagged and on each plant the number and type of insect pests and 
natural enemies present were counted. This information was collected by observation on the 
plants and at the base of the plants. 
Traps made of pseudostem pieces of about 15-20 cm and split longitudinally were placed at the 
base of each of the tagged 15 plants with the cut surface down. At the end of the 3rd day, these 
traps were inspected for banana weevils. In addition, three plants per plot were randomly 
sampled for observation of plantain weevil and nematode damage. At the critical stage of the 
crop growth which is the flowering stage and at harvest, root health assessments were also 
made to assess the level of nematode infestation. At harvest the corm of the plantains were dug 
out for assessment of damage by the plantain weevil borer. The cross-section damage was 
assessed by cutting two transverse cross-sections at the pseudostem/rhizome interface and 
another 5 cm below. The diameter of the corms at these levels was measured and the 
area/portions with weevil galleries were expressed as a percentage of the total area of the corm 
transverse cross-section assessed. The percentage cross-sectional damaged obtained at each level 
was averaged for each plant. 
Step 4: General field observations 
The following aspects were also observed for discussions: 
• The weather 
• Crop performance 
• Level of weed infestation 
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• Inspect pest and natural enemy population ratio 
• Level of incidence of disease such as Sigatoka viruses, cordana and leaf speckle  
• Others. 
Integrated crop and pest management trial 
An important observation made during surveys made by the national plantain research team 
and the IITA-WAPP and which was confirmed during the baseline survey preceding the TOT 
course, indicated that most farmers in Ghana do not treat their planting materials before 
planting. The results also indicated that most farmers plant their plantain during the major 
raining season from March to April, thus the bulk of the crop flowers and fruits during the dry 
period from December to March and coupled with high incidence of pests, especially nematodes 
lead to toppling and low yields. 
Objectives 
• To determine the crop production and protection strategies that give the highest yield at 
lowest input cost 
• To determine the best season of planting that gives the highest yield. 
Materials and methods 
During the major season a plot of land measuring 0.2 hectares was cleared and divided into two 
plots. One plot was used for IPM practice whilst the second plot was used for farmer practice 
(FP). On the IPM plot 100 suckers of each False horn (‘Apantu pa’) and French Plantain (‘Apem’) 
were obtained from a plantain nursery established in the previous minor season. These suckers 
were pared and hot water treated at 52-55°C for twenty minutes and planted at 3 m x 3 m. This 
treatment helps destroy eggs of nematodes and weevil, embedded in the corm. 
Similarly, in the FP plot 100 suckers of ‘Apantu pa’ and ‘Apem’ were collected from farmers’ 
field and planted at irregular spacing without paring or hot water treatment. Both the IPM and 
the FP were planted in April 1998. 
In the IPM plotv the trainers made vital crop protection decisions as to whether to weed or 
prune old leaves or not based on monthly AESA whilst in the FP plots weeding was done as and 
when necessary based on traditional local practices as reported during the baseline surveys. 
During the minor season of planting similar trial was planted in July 1998, for ‘Apantu’ and the 
French plantain locally known as ‘Apem pa’. In both seasons the plantains were intercropped 
with maize and cocoyam. Agronomic and biological data taken were given earlier on in the 
next. Yield results for IPM vs. FP were compared for both minor and major seasons. 
Results and discussion 
No insecticides were applied in both the IPM and the FP plots and weeds were controlled 
manually in both plots. Yield data and net returns are presented in tables 1 and 2, as well as in 
figures 1 and 2. 
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Results in Table 1 show that for both the plant crop and the first ratoon crop yield per plant in 
both the major and minor seasons were highest in the IPM plots than in the Farmer Practice 
plots. Total yield per hectare for the two crops was also higher in the IPM plots than in the FP 
plots irrespective of the season of planting (Table 2). In the major season the IPM plots out 
yielded the FP plots by 92% while in the minor season the IPM out yielded the FP by 74%. 
Percentage harvested plants for the major season were 60 and 7 for the IPM and FP respectively 
(Table 3 and Figure 3). The corresponding figures for the minor season were 62% and 23%. 
Generally yields were unexpectedly higher in the major season than in the minor season. This 
could be attribute to enhanced agronomic practices imposed and the healthy planting materials 
used as well as the unusually good rainfall distribution. 
                  Musa Network for West and Central Africa (MUSACO) 60 
Table 1. Average bunch weight (kg/plant) for plant crop and first ratoon crop of ‘Apantu pa’ grown under IPM and FP in 
the major and minor seasons. 
Season of planting Plant crop First ratoon 
Major season   
IPM 9.3 8.0 
FP 7.9 6.0 
Minor season   
IPM 6.2 5.7 
FP 5.6 3.5 
 
Table 2. Average bunch weight (t/ha) for plant crop and first ratoon crop of ‘Apantu pa’ grown under IPM and FP in the 
major and minor seasons. 
Season of planting Plant crop First ratoon Total 
Major season    
IPM 6.40 6.40 12.80 
FP 0.80 0.20 1.06 
Minor season    
IPM 5.10 4.50 9.60 
FP 1.90 0.62 2.52 
 
Table 3. Percentage number of harvested plants for plant crop and first ratoon crop of ‘Apantu pa’ grown under IPM 
and FP in the major and minor seasons. 
Season of planting Plant crop First ratoon Mean 
Major season    
IPM 61 58 59.5 
FP 9 4 6.5 
Minor season    
IPM 62 61 61.5 
FP 29 16 22.5 
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Figure 3. Percentage number of plants harvested under IPM and FP treatments in the major and minor 





























The net returns (Table 4 and Figure 2) in terms of profit margins, followed the same trend as the 
yield data while the IPM recorded a profit of about ⊄ 4.4 million in the major season the FP 
recorded a loss of about 0.36 million. However, in the minor season planting while IPM 
recorded a profit of about ⊄ 3.2 FP recorded a profit of about ⊄ 0.6 million. The loss incurred in 
the major season FP plot was due to the high incidence of toppling in the major season cause of 
high incidence of nematodes together with wind damage that followed the dry weather from 
January to March. 
There is a general notion that yields of ‘Apantu’ pa’ plantain are lower in the major season than 
in the minor season. However, this trial has demonstrated that yields in the major season could 
be higher if efforts are made to use good planting materials under enhanced cultural and 
agronomic and good management practices. 
 
Table 4. Total net returns (⊄ million) for major and minor season plantings. 
 IPM FP 
Major season 4.44 0.36 
Minor season  3.22 0.60 
Average 3.83 0.12 
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PAR – Weeding frequency trial 
Objective: to determine the optimum weeding frequency that gives the highest yield at lower 
cost. 
Materials and Methods 
Three weeding frequencies were evaluated: 
1st weeding at one month after planting and subsequently at 4 weekly intervals 
1st weeding at one month after planting and subsequently at 7 weekly intervals 
1st weeding at one month after planting and subsequently at 10 weekly intervals. 
Each treatment consisted of 10 plants planted at 3 m by 3 m spacing. All the treatments were 
intercropped with maize at planting. 
Results and discussions 
Bunch weight per plant ranged from 5.3 kg to 6.2 kg for the plant crop and then 4.0 kg to 11.1 kg 
for the first ratoom crop. 
The 10 weekly weeding regime recorded the lowest bunch weight of 5.3 kg and 4.0 kg for the 
plant crop and the first ratoom crop respectively, while the 7 weekly weeding regime recorded 
the highest bunch weight of about 6.2 kg and 11.1 kg for the plant crop and the first ratoom crop 
respectively. Reducing the weeding frequency from 4 weekly to 7 weekly intervals resulted in 
4.8% yield reduction while reducing it further to 10 weekly intervals resulted in 71.5 yield 
reduction. 
 
Table 5. Average bunch weight (kg/plant) for plant crop and first ratoon crop of ‘Apantu pa’ grown under different 
weeding regimes. 
Weeding regime Plant crop First ratoom 
4 weekly 5.0 10.1 
7 weekly 6.2 11.1 
10 weekly 5.3 4.0 
 
Table 6. Total bunch weight (t/ha) for plant crop and first ratoom crop of ‘Apantu pa’ grown under different weeding 
regimes. 
Weeding regime Plant crop First ratoom Total 
4 weekly 9.9 8.7 18.6 
7 weekly 7.8 9.9 17.7 
10 weekly 4.4 0.9 5.3 
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The net returns (Table 7 and Figure 4) in terms of profit margins indicate that the 7 weekly 
weeding regime recorded significantly the greatest average net returns (about 3.7% and 81.9 
more than the 4 weekly and 10 weekly regime respectively). The benefit cost radio (BCRS) which 
were 2.7, 4.0 and 0.9 for 4 weekly, 7 weekly and 10 weekly respectively also indicate that  
10 weekly regime is not a profitable venture while the 7 weekly regime is the most profitable 
venture. The implication is that the farmer may weed his plant field at 7 weekly intervals after 
the first weeding at 4 weeks after planting and still makes a substantial profit. 
 


























Table 7. Average net returns (⊄ million) for the different weeding regimes. 
Weeding regime Net returns (⊄ million) 
4 weekly 5.44 
7 weekly 5.65 
10 weekly 1.02 
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PAR – Mulching/nutrition trial 
Objective: to evaluate the effect of different organic mulches and inorganic fertilizers and their 
combinations on the performance of plantain 
Each treatment consisted of 6 plants, with each plant as replicate: 
• Rice husk (RH) 
• Cocoa husk (CH) 
• Saw dust (SD) 
• Poultry manure (PM) 
• NPK 
• Rice husk + NPK 
• Cocoa husk + NPK 
• Saw dust + NPK 
• Poultry manure + NPK 
• Rice husk + Poultry manure 
• Cocoa husk + Poultry manure 
• Saw dust + Poultry manure. 
Results and discussions 
Plants grown with rice husk as mulching material took the shortest time to flower while those 
with the SD + NPK took the longest time to flower (Table 8). The rice husk treated plants which 
took the shortest time to flower produced plants with the smallest girth while the SD + NPK 
treated plants which took the longest time to flower had plants with the biggest girth. 
There were however, no significant differences in height of the plants at flowering among the 
treatments. Plants from rice husk treated plot had the smallest bunch weight while plant from 
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the RH + PM had the biggest bunch weight although there were no significant differences 
among the treatments. (Table 8). 
The low yields observed with the treatments might be due to the fact that nutrients in organic 
materials are released slowly over a longer period of time. The effects of the treatments may 
therefore be observed in the ratoon crops (Table 9). 
 
Table 8. Growth and yield of plant crop of ‘Apantu pa’ under different materials and plant nutrition. 
Treatment DAYSF HTFLW (cm) GRFLW (cm) FLFLW BWT (kg) YLD (t/ha) 
CH 292 283 45 11 6.0 8.4 
CH+NPK 301 301 48 10 5.8 5.4 
CH+PM 272 307 50 12 5.8 6.4 
CONTROL 290 288 45 11 7.2 8.0 
NPK 278 302 47 11 5.6 6.2 
PM 271 309 50 12 6.3 5.9 
RH 256 280 45 12 5.1 5.7 
RH+NPK 298 295 45 11 6.5 7.2 
RH+PM 283 297 49 11 7.4 8.2 
SD 306 287 47 11 5.5 4.9 
SD+NPK 355 304 52 11 6.1 3.4 
SD+PM 320 297 47 11 5.3 4.4 
 
Table 9. Growth and yield of first ratoom of ‘Apantu pa’ under different materials and plant nutrition. 
Treatment HTFLW (cm) GRFLW (cm) FLFLW BWT (kg) YLD (t/ha) 
CH 398 62 10 6.7 7.4 
CH+NPK 404 65 11 9.2 10.2 
CH+PM 416 66 11 10.0 11.1 
Control 393 64 10 8.6 7.9 
NPK 429 69 10 9.9 11.0 
PM 418 64 10 7.9 8.7 
RH 399 61 9 12.0 13.3 
RH+NPK 407 65 11 13.1 14.5 
RH+PM 402 66 10 13.2 14.6 
SD 377 61 10 10.8 12.0 
SD+PM 395 63 10 7.5 6.2 
SD+NPK 360 57 9 6.8 7.6 
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Generally growth and yield of the plantain were better in the first ratoon crop than in the plant 
crop. This may be partly due to the fact that nutrients in organic materials are released slowly 
over a longer period of time. The results also show that the rice husk performed better as a 
mulching material than the saw dust since yields of the rice based treated plots were better than 
those of saw dust based treated plot. 
General discussion 
Three years after planting, there is no plantain plant in the farmer practice plots, whilst about 
90% of the plants in the ICPM plots are still standing and fruiting as at end of March 2001. 
Therein lies the significance of the ICPM/FFS training methodology in sustainable plantain 
production in Ghana. The impact of the programme is seen in the communities where the 
participants in the TOT were drawn from. At least 20 farmers have been exposed to this strategy 
in each of the regions of the country. In one district of the Western region, Juaboso-Bia, where 
funding were provided by UNDP under the National Poverty Reduction Programme, more 
than 200 plantain farmers have since been trained. Additional 30 Extension Agents in this 
district are being mobilized for training, so a lot more plantain farmers could be reached. 
The ICPM/FFS strategy has also been employed to train about 120 farmers in 2 communities – 
Duayaw Nkwanta, Brong Ahafo region (70) and New Ayoma, Volta region (50) under the 
Ghana/FAO Special Programme for Food Security. At a Farmers’ Field Day organised at 
Duayaw Nkwanta in April 2000, 25 District MOFA Directors from Brong Ahafo (15) and 
Ashanti region (10) were invited to participate. Since a lot more interest has been generated, and 
requests for similar training of Extension Agents and farmers has started coming in from the 
participating districts. 
Thus, the ICPM/FFS has become a strong avenue for transferring technology generated from 
research in a more dynamic participatory manner for the benefit of farmers. It is anticipated 
through this more farmers could be encouraged to adopt plantain cultivation as an economically 
viable venture, for the attainment of sustainable food security and household poverty reduction 
in developing countries. 
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Report on the third global meeting of PROMUSA 




The third Global Meeting of PROMUSA was held at the Queen Sirikit Convention Center, 
Bangkok, Thailand. The opening ceremony was presided by her Royal Highness Princess Maha 
Chakri Sirindhorn. 
The agenda of the meeting was articulated around the meetings of the Steering Committee and 
the five working groups. 
Meeting of the Steering Committee 
Members of the steering committee are: 
Chairperson   Emile FRISON 
Secretary  Jean-Vincent ESCALANT 
Rapporteur  Suzanne SHARROCK 
Representatives of: 
NARS of West and Central Africa  Amoncho ADIKO 
NARS of East and Southern Africa  Mary WABULE 
NARS of Latin America and Caribbean David BERROA 
ARIs of North America   Luis SEQUEIRA 
ARIs of Australia-Pacific Region  Elizabeth AITKEN 
ARIs of Europe    Philippe LEPOIVRE 
NARS of Asia and the Pacific   Patricio FAYLON 
All the members were present except the representative of the NARS of Asia and Pacific. Eldad 
KARAMURA and Clifford GOLD attended the meeting as observers. 
The committee discussed the following topics:  
• evolution and progress within PROMUSA; 
• banana genomics consortium; 
• banana weevils, a new priority for Musa genetic improvement and  
• any other business. 
Evolution and progress within PROMUSA 
The progress report of PROMUSA Secretary during the plenary session gave a broad overview 
of the accomplishments within both the PROMUSA global programme and the working groups 
since the last global meeting. 
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The Chairperson started by remarking that the meeting of Douala, Cameroon in 1998 could be 
considered as an interim meeting, since some members of the steering committee were present 
as provisional representatives. By last June, all the constituencies had nominated their 
representatives. Thus, the present meeting could be considered as the first meeting of the 
committee. The Chairperson briefed the new members on PROMUSA. 
A long and useful discussion followed on the role of the secretary and of the steering committee 
of PROMUSA. It could be stated that most scientists view the role of the committee as directed 
towards seeking funds for projects. The meeting confirmed the original role of both the secretary 
and the steering committee of PROMUSA to be that of promoting collaboration and 
partnerships among scientists. 
Another point of clarification was the difference between PROMUSA and INIBAP. The 
objectives and priorities PROMUSA are set by the participants of the programme. The role of 
INIBAP is that of a facilitator. INIBAP, on the other hand works under a management structure 
and a Board of Trustees. The staff and facilities shared by the two organizations account for the 
confusion. 
In order to improve communication, it was recommended that every six months the secretary 
send a progress report to the steering committee. The committee appreciated the usefulness of 
PROMUSA News published twice a year. The secretary reported that the updating of 
PROMUSA web site was in progress. However, due to the limited access of scientists from some 
NARS to the web site it was suggested that other means of communication such as a newsletters 
be considered. 
It was also recommended that regional networks be encouraged to suggest priorities to 
PROMUSA. Furthermore, scientific meetings organised around the world are good venues to 
present PROMUSA activities. The secretariat and working groups’ convenors should seize these 
opportunities to produce leaflets, fact sheets, posters and any other technical materials on the 
programme. 
Regarding the reports of the convenors of the working groups during the opening plenary 
session, the committee noted that they did not address specific progress made the past two 
years. In part that could be attributed to the lack of collaboration between members after the 
meetings. It was therefore recommended that: 
• Convenors report every six months to the secretariat 
• Communication between members of working groups as well as between convenors be 
stimulated 
• Prior to the global meeting, convenors meet to further assess their collaborative work. 
The importance of defining the role of the convenors was stressed. 
The Chairperson reported on the absence of specific funds for operating PROMUSA. He 
informed the meeting of the pledge made by the European Union and which is still due. Due to 
increasing difficulties in securing funds for PROMUSA, the committee recommended 
combining future global meetings with other symposia. Participants to symposia could seek 
travel grants, which will alleviate the financial burden on PROMUSA. Furthermore, some 
participants covering fully or partly their costs could encourage some donors to fund the 
programme. It was also recommended that members of the committee use their personal 
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relations with potential donors to assist in securing funds. The budget of major projects 
developed under PROMUSA could be another opportunity to take into account meeting costs.  
The programme support group is an informal group which is composed of major donors and 
stakeholders but not a funding group. Their participation in the programme implies no financial 
engagement. The support group is instead a mechanism for maintaining the topic of banana on 
their agenda and ultimately facilitate funding. 
Banana genomics consortium 
According to the chairperson’s report, the idea of genomics consortium was initiated at the 
symposium held at Cornell University, USA, in 1999. Later, the workshop organised by 
PROMUSA in April 2000, in Montpellier, France, on Musa genomics further consolidated the 
idea. The objective of the consortium is to develop a master plan of Musa genomics. Operating in 
the framework of PROMUSA, the consortium would have its own steering committee, develop 
its activities with some degree of confidentiality. Composed of public research institutions 
working in an area of pre-competitive research, the members of the consortium would be also 
members of the PROMUSA Genetic improvement working group. However, the former makes 
progress as a group to deal with the private sector. It is worth noting that results obtained by the 
consortium will be available to PROMUSA with the agreement of the consortium steering 
committee. The detail of operation of the consortium is to be defined. 
Banana weevils as a new PROMUSA priority 
During the opening plenary session, Dr Clifford Gold of IITA, reported on the economic 
importance of weevil damage. For long, it was considered that banana weevil was not a major 
pest and that its control could be achieved through management and biological control. 
Today, the economic importance of the pest is established. Furthermore, conventional and 
biotechnological breeding approaches have been developed which can be used to create 
genetically improved plants against weevil. 
The committee agreed that banana weevil be a priority of PROMUSA genetic improvement 
working group. It recommended an informal working group of specialists review the research 
carried out up to now and assess the needs and opportunities for future work. The group will 
report to the next steering committee meeting. 
Any other business 
The PROMUSA Steering Committee meeting held in Douala in November 1998 decided a term 
of office for its members of one year renewable up to six times. In order to avoid frequent 
changes in its composition, the committee recommended instead terms of office of two years 
renewable three times. 
As to the frequency of meetings, it was maintained at once a year. However, when necessary ad 
hoc meetings will be organized. 
Dr David BERROA representing NARS of Latin America and Caribbean informed the 
Committee on a biotechnology network working on genetic transformation and genomics of 
Musa in Latin America under MUSALAC. The Committee gave its agreement for the network to 
join PROMUSA. 
In the light of the second consecutive absence of the representative of Asia and Pacific, the 
question of having supply members was raised. The committee agreed instead on the idea that 
each representative appoint a substitute when he/she is unable to attend a meeting. 
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Dr Emile Frison was re-elected as chairperson for 2000-2001. The role of PROMUSA secretariat 
was entrusted to INIBAP for another term. 
Meeting of PROMUSA working groups 
Following exchanges within each working group, major research issues agreed upon were 
reported during a closing plenary session. 
Genetic improvement working group 
Breeding programmes 
• establishment of an international Musa programme in Asia 
• prospecting for new wild landraces 
• characterization and evaluation for new sources of resistance 
• widening of genetic base using conventional and biotechnological approaches. 
Biotechnological tools to assist breeding 
• tissue culture (embryogenic cell suspension) 




• gene silencing and genome interaction 
• genomics (genetic and physical maps, gene discovery) 
• marker assisted breeding 
• germplasm assessment (bio-diversity). 
NB The isolation of a new species of Mycosphaerella, M. eumusae is a new challenge for plant 
breeders. In Africa, the pathogen has been isolated in Nigeria. 
Sigatoka working group 
Sigatoka 
• distribution and relative incidence of Mycosphaerella euMusae, M. musicola and M. fijiensis in 
India, China and South East Asia; 
• appropriate diagnostic tools for the identification of Mycosphaerella leaf pathogens 
• study of the basic biology of M. euMusae and the epidemiology of septoria leaf spot 
• development of understanding of the population structures of Mycosphaerella euMusae, M. 
musicola and M. fijiensis 
• development of methods to follow the changes in pathogen population response to selection 
pressure from new banana genotypes. Major gene resistance breakdown reported in China 
and Cuba on Yangambu km5 justifies such a research need 
• identification of new sources of resistance to banana leaf diseases 
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• development of a better understanding of mechanism of resistance, especially in partial 
resistance 
• development of improved screening methods for evaluation of disease resistance in 
germplasm 
• role of toxin in pathogenicity. 
Other diseases 
• study of pathogenicity and resistance 
• blood disease close to Moko disease ( transmitted by an insect in Indonesia) 
• speckle Mycosphaerella sp. (minor importance) 
• fungicides in commercial orchards. 
Nematology working group 
• participation to phase III of the International Musa Testing Programme (IMTP). Ten 
genotypes will be screened in multi-site trials 
• study of the mechanism of resistance of Pisang Jari Buaya and Yangambi km5 
• overview and analysis of information of the themes of: 
• nematode bio-diversity (coordinator, Dr. J.L. Sarah) 
• damage and yield losses due to nematodes (coordinator, Dr. R. Fogain) 
• mechanisms of resistance (coordinator, Dr. Dirk de Waele). 
PROMUSA will help in the publication of the overview. 
It was confirmed that PROMUSA Nematology working group will meet following the  
15th Nematological Congress of the Nematological Society of Southern Africa, next May 2001, in 
South Africa. 
Virology working group 
• reliable diagnostics for BSV 
• PROMUSA pamphlet on current procedures for virus diagnosis 
• better understanding of B genome heterogeneity 
• contribution of A genome to activation of episomal virus from integrant in advanced 
breeding lines 
• silencing of BSV 
• geographic diversity of BSV vis a vis movement of germplasm 
• development of a resistance screening method 
• securing supplies of diagnostics. 
Fusarium working group 
• strengthening early screening tests; 
• developing a detection system; 
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• setting up an information database with the coordination of PROMUSA. Database will be 
updated monthly. 
Functioning of working groups 
It resulted from the discussions in working groups that the convenors should stimulate 
collaboration between members. They should act as facilitators. 
In order to promote collaboration between working groups and contribute to information 
circulation, convenors will constitute a subgroup. They will report every six months to the 
secretariat and meet with the latter once a year. 
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Evaluation of the resistance of four hybrids of banana and plantain to 
Mycosphaerella in Côte d’Ivoire 
A. Adiko and K. Kobenan 
 
 
The International Plant Genetic Resources Institute (IPGRI), in the framework of the INIBAP 
programme, and the Centre National de Recherche Agronomique (CNRA) signed on May 6, 
1999, an agreement to undertake activities in relation to the evaluation of Musa germplasm 
under the conditions of Côte d’Ivoire. 
The project is under the leadership of Dr KOBENAN Kouman, Plant Pathologist, for a period of 
18 months. The objective of the project is to assess the resistance of four banana and plantain 
hybrids to the Sigatoka diseases, caused by Mycosphaerella. 
The present report gives an overview of the first six months of the experiment. 
Materials and methods 
Experimental site 
The trial was set up in a loamy-clay soil at the Musa experimental site of CNRA located at Abbé 
Azaguié, 50 km from Abidjan. 
Planting material 
Four hybrids, FHIA-01, FHIA-23, SH-3640, and CRBP-39 are being assessed. Received in the 
form of rooted in vitro seedlings early August 2000, the hybrids were grown under shade for 45 
days before being transplanted in the field. The plantain cultivar ‘Orishele’ known for its 
susceptibility to black Sigatoka is used as a reference. 
Planting and experimental design 
The trial comprises five treatments replicated four times and were arranged in a randomized 
block design. Treatments are FHIA-01, FHIA-23, SH-3640, CRBP-39 and ‘Orishele’. Planting took 
place on September 20, 2000, during the short rainy season at a density of 1667 plants/ha (3 m x 
3 m). The initial inoculum level of Mycosphaerella at the experimental site was rated medium 
with in average 92% of M. fijiensis and 8% of M. musicola. The assessment was conducted 
according to the INIBAP Technical Guidelines (Orjeda 1998). 
Results and discussion 
The results reported here are limited to the first six months of plant growth and deal with only 
with the agronomic parameters. 
As shown by the evolution of the plant height and the pseudostem diameter, in general both 
FHIA and CRBP hybrids had a better growth than ‘Orishele’, the reference cultivar. 
As to the rythm of leaf production, there was no significant difference between the five 
genotypes, even though it was relatively lower with the cultivar Orishele during the first three 
months of growth. 
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Another important agronomic parameter assessed is the suckering capacity of the hybrids which 
had at least three suckers ranging from 34 to 65 cm in height. ‘Orishele’, in contrast had only one 
sucker of 10 cm in height (table 1). 
 
Table 1. Suckering capacity of FHIA, CRBP hybrids and ‘Orishele’. 
 FHIA-01 FHIA-23 SH-3640 CRBP-39 Orishele 
Number of suckers 3.2 3.5 3.7 3.1 1 
Average height (cm) 65.4 43. 7 57.3 34.4 10 
 
Perspectives 
With the resumption of the first rains of the main rainy season in May, epidemiological data are 
being collected. 
Reference 
Orjeda G. 1998. Evaluation de la résistance des bananiers aux cercosporioses et la fusariose. 
Guides techniques INIBAP 3. 63pp. 
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Appui de la recherche au développement de la production de 






La croissance des villes et des populations est en progression rapide en Afrique. Le phénomène 
d’exode rural s’amplifie vers les centres urbains. Aussi, les marchés pour les denrées vivrières 
locales, et pour les bananes en particulier se développent-ils. 
Au Bénin où les bananes et bananes plantain (Musa sp.) constituent l’une des bases de 
l’alimentation, les producteurs des  zones situées à proximité des villes doivent faire face à une 
demande de plus en plus importante de ces denrées. 
Les bananes et bananes plantain trouvent des débouchés dans les villes avoisinantes où est 
écoulée une part non quantifiée mais substantielle de la production. Ainsi, ils offrent une source 
de revenus importante aux producteurs situés à proximité des villes. 
Mais la productivité des bananes et bananes plantain décline, principalement du fait de la baisse 
de fertilité des sols, de l’augmentation de l’incidence des ravageurs et des maladies, d’une 
diversité très limitée du matériel génétique. Aussi, l’introduction et l’utilisation de variétés 
résistantes aux maladies et ravageurs sont-elles apparues comme l’approche la plus réalisable 
pour solutionner ce problème. 
Hypothèse 
Les variétés améliorées de bananiers et bananes plantain résistantes aux ravageurs et maladies 
donnent des rendements élevés, exercent un impact quantitatif et qualitatif sur l’alimentation 
des populations et assurent un accroissement des revenus tirés de la vente des bananes et 
bananes plantain. 
Objectifs 
L’appui de la recherche au développement de la production de bananiers et bananiers plantain 
vise à : 
• promouvoir les variétés améliorées de bananes résistantes aux ravageurs et aux maladies ; 
• améliorer la sécurité alimentaire, les revenus et la situation nutritionnelle des zones urbaines 
et périurbaines ;  
• Former les producteurs aux techniques de multiplication rapide de matériel de plantation. 
Localisation du projet 
Le projet est implanté dans la sous-préfecture d’Abomey-Calavi (20 km de la capitale 
économique – Cotonou), les communes de Togba et Zinvié abritent les serres (pépinières) de 
vitroplants. 
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Point des activités réalisées 
Mobilisation et sélection des paysans expérimentateurs 
Quarante paysans volontaires, producteurs de bananiers sont sélectionnés pour un test de 
sélection variétale participative de bananiers. Il s’agira de comparer la performance des variétés 
améliorées de bananiers et bananiers plantains avec celle des variétés locales. 
Les critères de sélection des paysans sont très simples: 
• tradition de la culture de bananes prouvée 
• disponibilité de terres pour le test 
• aptitude aux innovations technologiques. 
Recrutement et formation des techniciens de sites 
Un technicien par site est recruté pour assurer l’encadrement des paysans, collecter les données 
et noter les observations. Ils sont formés aux techniques de production des bananes, aux 
techniques de multiplication in vivo pour améliorer leurs capacités techniques. 
Construction des serres  
Les serres sont établies dans les villages de Yèvié et Somey (Sous-préfecture d’Abomey-Calavi) 
respectivement à environ 20 et 30 km de Cotonou. 
Endurcissement de vitroplants 
Deux cents vitroplants des variétés CRBP-39 et FHIA-23 ont été sevrés en station pendant 60 
jours. Les plants endurcis sont distribués à quelques paysans (au total 20 paysans). 
Malheureusement ces plants n’ont pu être suivis sur le terrain faute de moyens appropriés. 
Organisation de visites-formation à l’intention des paysans expérimentateurs 
Les paysans expérimentateurs ont été regroupés sur les parcelles expérimentales de la station de 
recherches à l’occasion de journées portes-ouvertes pour échanger avec les chercheurs sur les 
itinéraires techniques de conduite de la culture des bananes. 
Conclusion 
Ce test d’évaluation participative et de sélection de variétés améliorées de bananiers et bananiers 
plantain conduit en milieu paysan établira certes une interaction directe avec les petits planteurs. 
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Synthèse bibliographique sur les bananes et option pour un 





De plus en plus la banane intègre les habitudes alimentaires des populations rurales et  surtout 
urbaines du Bénin. Elle intervient dans les desserts, les cocktails, les repas et comme amuse-
gueule. Paradoxalement, les statistiques de production, de commercialisation, de consommation 
sur les Musa sont inexistantes. Pour combler ce vide, la présente étude vise à mettre à la 
disposition des acteurs de la production bananière et des décideurs politiques un référentiel 
bibliographique.  
Cette recherche bibliographique est élaborée par la capitalisation des informations tirées des 
rapports, des notes, documents et travaux réalisés sur les bananes et bananes plantains au Bénin. 
Les données traitées sont recueillies auprès des centres de documentation, et des services 
statistiques, et géographiques. L’analyse des résultats obtenus peut conduire à l’ébauche d’un 
profil de recherches sur les bananes et bananes plantain au Bénin. 
Introduction 
La République du Bénin est un pays de l’Afrique occidentale côtière. Le pays est entièrement 
situé dans la zone intertropicale de l’hémisphère Nord, entre l’équateur et le tropique du Cancer 
donc, à 6°30 et 12°30 de latitude Nord et 1° et 3°40 de longitude Est. 
Au Bénin, les bananes s’inscrivent dans la catégorie des produits potentiellement 
commercialisables sur le marché international mais qui sont peu ou presque pas cultivés dans la 
plupart des régions du pays. Dans la lettre de déclaration de politique agricole nationale, la 
promotion des bananes et des bananes plantain pour l’exportation à long terme et/ou le marché 
intérieur à court et moyen terme vise la stabilisation des revenus des petits producteurs, des 
commerçants, et l’amélioration de la balance commerciale. 
La présente bibliographie a pour objet de mobiliser les informations existantes sur les bananes, 
dans la perspective d’identifier, préparer, réaliser et suivre des interventions pour améliorer la 
production au Bénin. Elle met en exergue les données relatives à la production, aux contraintes 
de production, et au programme national de recherches sur les bananes et bananes plantain. Elle 
se termine par un exposé sur le profil de recherches à entreprendre à l’avenir. 
Méthodologie 
Une vingtaine de documents, publications, notes, et rapports ont été consultés et exploités lors 
du travail. La collecte des données secondaires a été réalisée par une recherche documentaire 
dans des centres de documentation, bibliothèques, services statistiques et géographiques, 
archives des chambres d’agriculture, de commerce et d’industrie. On entend par données 
secondaires, les données obtenues et compilées par d’autres personnes en d’autres temps, qui 
sont pertinentes par rapport au domaine ou sujet de l’étude et qui sont disponibles sous formes 
publiées et manuscrites. 
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Analyse des résultats de la recherche bibliographique 
Informations sur la production de bananes 
Au Bénin, la zone de prédilection de culture des bananes est surtout l’aire agro-écologique Sud-
Bénin : départements de l’Atlantique, du Couffo, du Mono, de l’Ouémé, du plateau, et du Zou. 
Les zones de production sont concentrées dans le Sud-Bénin entre 6°30 et 8°50 de latitude Nord. 
Cette région possède le plus fort taux d’humidité relative par rapport au reste du pays avec un 
minimum et un maximum respectivement de 55 à 95%. La région jouit d’un climat 
subéquatorial à deux saisons de pluies, favorisant deux saisons culturales. Les précipitations 
annuelles moyennes sont de l’ordre de 800 à 1200 mm/an à l’Ouest et de 1000 à 1450 mm/an à 
l’Est. La température moyenne est de l’ordre de 27°C. L’année se partage en deux saisons dont 
une grande saison sèche de novembre à mars, une saison pluvieuse d’avril à juillet et deux 
petites saisons intermédiaires, sèche en août - septembre, pluvieuse en septembre - octobre.  
Les bananes sont classées parmi les produits potentiellement commercialisables sur le marché 
international mais sont peu ou presque pas cultivées au Bénin. Elles sont cultivées par les petits 
paysans autour des cases et en petits îlots dispersés dans les champs. La production de bananes 
ne couvre pas les besoins de consommation du pays. En 1997, le Bénin a produit  
3 699 899 tonnes de denrées alimentaires dont 22 199 tonnes de bananes et bananes plantain (soit 
0,6% de la production vivrière totale). En 1992, il a été estimé que 14 000 tonnes de bananes ont 
été produites et consommées. Le bananier est une plante alimentaire. Son fruit est l’un des plus 
communs et des plus consommés au Bénin. 33% des unités de consommation du Bénin 
intègrent la banane plantain dans leur alimentation. Les bananes sont consommées à l’état frais 
comme dessert, les bananes plantain en chips, frites, bouillies ou grillées. Les bananes plantain 
sont très demandées dans les grandes manifestations, cocktails, mariage, baptême. La feuille du 
bananier est utilisée pour l’emballage de produits alimentaires. La bractée florale et le fruit de 
l’espèce Musa sinensis sont des vasoconstricteurs et augmentent la tension artérielle tandis que 
les fleurs des espèces M. sinensis et Musa paradisiaca possèdent des propriétés antibiotiques, 
astringentes et soignent la diarrhée.  
La culture bananière prend timidement de l’importance au Bénin. Les exploitations paysannes 
varient de 0,25 à 0,5 ha et peuvent atteindre 1-2 ha pour les plantations semi-industrielles. Au 
total les superficies emblavées sont estimées à environ 2070 ha. Les rendements moyens varient 
entre 15 et 25 tonnes par hectare selon que le système de culture est traditionnel ou semi-intensif. 
Les systèmes de production restent traditionnels. Les plantations sont hétérogènes et gérées en 
culture de touffes. Les systèmes de production agricole sont encore sur brûlis, sans amendement 
organique ni chimique. Les intrants agricoles sont très onéreux surtout après la dévaluation du 
franc CFA (180 F/Kg).  
On rencontre quatre systèmes de culture : 
• culture en touffes autour des cases (culture de cases) ; c’est un site de dépotoirs d’ordures 
ménagères 
• culture associée aux cacaoyers surtout le long de la frontière bénino-nigérianne dans 
l’Ouémé 
• culture éparse en association avec une culture vivrière (maïs, niébé, manioc, taro) avec une 
densité de 300-500 plants/ha 
• culture de jardin en association avec les cultures maraîchères en zones périurbaines. 
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La production bananière requiert par an une main-d’œuvre de 480 hommes/jours à l’hectare. 
On distingue la main d’œuvre familiale (la plus utilisée), la main d’œuvre salariée et les groupes 
d’entraide.  
De sérieux problèmes fonciers existent dans les zones de production privilégiée de concentration 
des bananes. La jachère est pratiquement inexistante dans certains milieux et le système cultural 
ne s’améliore guère parce qu’il est sans apport de fertilisant. La croissance démographique, 
l’urbanisation sont à l’origine des problèmes de terres. Les régions de grande production de 
bananes sont assez peuplées (150 habitants/km2). Les parcelles de cultures coûtent 300 000 à 600 
000 francs CFA l’hectare, alors que le revenu moyen annuel par habitant au Bénin reste faible 
(116 095 francs CFA), soit moins de 200 USD en 1995 et varie selon la zone géographique, le 
milieu et les sexes. En milieu rural, le revenu moyen est de 60 200 francs CFA.   
Les bananes affluent sur les marchés surtout en début des saisons de pluies. Le commerce de la 
banane est contrôlé par le système informel dominé par les femmes. On distingue des marchés 
de collecte primaire et de collecte secondaire. Les prix des bananes varient suivant les saisons, 
les marchés, les relations personnelles. Les produits sont vendus bord champs et sur les marchés 
de collecte. Le prix bord champs varie entre 800 et 1200 francs CFA le régime. Une petite banane 
de table peut coûter 20-50 francs, tandis que la banane plantain est acheté 150 à 200 francs CFA 
l’unité en ville.  
Contraintes à la culture des bananes et bananes plantain 
Avec l’absence de matériel végétal amélioré, la culture de bananes est faite par échange de rejets 
entre paysans sans contrôle sanitaire. Les problèmes phytosanitaires, ainsi que les dégâts 
occasionnés par les ravageurs et les maladies constituent une contrainte souvent soulevée par les 
producteurs. Au Bénin les principaux ennemis des bananiers sont : la fusariose, la maladie des 
raies noires, les insectes ravageurs, les nématodes. Malheureusement aucune donnée n’existe sur 
les niveaux de pertes subies dans les divers champs ; par ailleurs aucune méthode de lutte n’est 
connue en milieu paysan. Les plantations sont infestées de flore adventice dont la plus 
importante est l’Imperata cylindrica sorte de chiendent qui réduit la production. Les grands vents 
provoquent la chute des plants, occasionnant d’énormes dégâts. 
Le déficit hydrique constaté certaines années constitue un des principaux facteurs climatiques 
qui limite la production, réduisant donc l’offre à des moments donnés. Le bilan hydrique est 
positif de mai à juillet et nettement déficitaire de novembre à avril. Un autre phénomène lié au 
climat est aussi l’engorgement de certains champs pendant la période de crue, ce qui affaiblit la 
production. 
L’urbanisation galopante entraîne des mouvements massifs de jeunes vers les villes en quête du 
mieux être social. En conséquence, la main d’œuvre se raréfie dans les zones de production et 
devient chère. La famille, principal pourvoyeur de main d’œuvre, est désagrégée.  
Les pistes rurales sont souvent mal entretenues et éloignent les producteurs des marchés. Les 
services de vulgarisation ne prennent pas en compte la culture bananière et les paysans ne 
jouissent pas d’encadrement technique en la matière. 
Conclusion : Elaboration d’un profil national de recherches 
Face à une demande de bananes et de bananes plantain qui gagne en étendue et en intensité, et 
suivant la politique de développement qui accorde plus d’importance à la diversification des 
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cultures et à la technologie alimentaire pour mieux satisfaire et accéder aux marchés internes et 
externes, deux orientations stratégiques seraient judicieuses :  
1. le programme de recherches sur les bananes et bananes plantain développera une recherche 
stratégique à moyen et long terme sur des thèmes prioritaires 
2. il s’attaquera aux problèmes ponctuels des producteurs en leur fournissant des informations 
et en leur facilitant l’accès aux technologies existantes, ou mises au point ailleurs, qui 
peuvent être testées dans les systèmes de production actuels. 
Il existe une forte demande de recherches (tableau 1) dans les divers domaines de la production 
bananière, notamment dans : 
• l’amélioration variétale pour la consommation locale 
• l’amélioration et le développement des systèmes de production et de commercialisation 
• la lutte intégrée contre les maladies et les  ravageurs. 
Ce chef d’œuvre servira de document de référence à l’identification des contraintes au 
développement de la production bananière en Afrique du Centre et de l’Ouest, à la définition 
d’hypothèses de travail pour l’élaboration d’enquêtes-diagnostic, et à la hiérarchisation de 
thèmes de recherches pour le réseau MUSACO. 
 
Tableau 1. Profil de recherches sur les bananes et bananes plantain. 
Axes de recherche Thèmes de recherche Opérations à conduire 
Sélection de bananiers et plantains 
pour la consommation locale 
Gestion et caractérisation des ressources 
génétiques au champ 
Etude des techniques de multiplication du 
matériel végétal in vivo 
Amélioration variétale des 
bananes plantain et autres 
bananes pour la 
consommation locale 
Production, caractérisation et 
évaluation du matériel végétal mis en 
collection Evaluation agronomique du matériel 
sélectionné 
Enquêtes et suivi des exploitations en milieu 
paysan 
Suivi de la production et des contraintes en 
milieu paysan 
Amélioration et développement 
des systèmes de production et 
de commercialisation des 
bananes et bananes plantain 
Etudes agro-économiques de la 
production des bananes et bananes 
plantain dans les zones de production 
Observatoires des marchés (étude sur le 
fonctionnement et l’organisation des marchés 
de bananes et bananes plantain) 
Amélioration des stratégies de lutte 
contre les cercosporioses du 
bananier 
Sensibilité variétale/caractérisation de la 
résistance des cercosporiose noire - jaune 
Stratégie de lutte culturale 
Evaluation des possibilités de lutte biologique 
contre les charançons 
Lutte intégrée contre les 
maladies et ravageurs des 
bananiers  
Amélioration des stratégies de lutte 
contre les charançons du bananier 
Sensibilité variétale à Cosmopolites sordidus 
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Characterization and preliminary evaluation of local plantain  
(Musa spp. ABB group) landraces in Ghana 




Plantain (Musa spp., AAB group.) is an important food crop, especially for people in the humid 
forest zone in Ghana. Its per capita annual fresh consumption of 83kg exceeds that of maize and 
yam (PPMED 1991). Except the in the savannah areas, they form an integral component of the 
farming system in all agro-ecological zones of the country. In addition to being a starchy staple 
plantain is also a very important source of rural income; the gross value of their annual 
production exceeding that of several other crops, e.g. maize and rice (Ortiz and Vuylsteke 1996). 
Plantains contribute 13.1% of Ghana's agricultural gross domestic product (GDP) (NARP 1994). 
Across West Africa, it is also one of the cheapest staples on the basis of production cost per 
hectare and cost per unit of food energy (Swennen 1990). In spite of its importance there has 
been a steady decline in production over the last two decades. Several constraints to production 
have been identified. These include genetic constraints to increased production which is mainly 
reflected in the low yield potential of cultivars available for planting, inadequate supply of 
planting materials, poor crop and soil management practices, incidence of pests and diseases 
especially black Sigatoka, weevil and nematodes, and post harvest losses (Hemeng et al. 1996). 
In order to forestall these problems and to enhance production there is an urgent need to (1) 
develop cultivars which combine high yield potential with resistance to both biotic and abiotic 
stresses e.g. multiple disease ad pest resistance, (2) improve planting material delivery system, 
(3) provide suitable agronomic packages, and (4) deliver handling packages geared at reducing 
post-harvest losses. 
Germplasm collection and characterization is of utmost importance in any crop improvement 
programme but very little work has been done in Ghana in this direction. In his pioneering 
work, Karikari (1971), highlighted the morphological differences of the various cultivars of 
plantain and banana but the observed characteristics were not quantified. Furthermore, his data 
was based on personal observations and information from farmers. Until now no effort has been 
made specifically towards a nationwide collection and characterization of Musa germplasm in 
Ghana. The objectives of the study were to:  
1. collect the available plantain germplasm in the major production zones in Ghana and 
characterise them to determine the extent of genetic diversity available in the national stock 
2. evaluate collected germplasm with the view to identifying cultivars, if any, that may possess 
some degree of resistance/tolerance to the known major diseases and pests 
3. provide opportunity to identify cultivars on the basis of yield and other attributes for further 
testing and subsequent recommendation, and 
4. also to provide baseline information for improving available landraces. 
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Materials and methods 
Plantain germplasm was collected from the major plantain growing districts in Ashanti, Brong-
Ahafo and Western Regions of Ghana. A total of 91 accessions were collected. Due to the limited 
number of suckers obtained per accession, two suckers per accession was planted at a spacing of 
3 x 2 m at Fumesua, near Kumasi. Planting holes measured 30 x 30cm and 3kg of poultry 
manure was applied per hole prior to planting.  
Data recorded were: 
1. Four months after planting (MAP): plant height (cm), pseudostem girth (taken 100 cm above 
soil surface), pseudostem colour, number of leaves, petiole colour 
2. Eleven months after planting: plant height (cm), pseudostem girth (taken 100 cm above soil 
surface), pseudostem colour, cumulative number of leaves, petiole colour, number of 
suckers, time to flowering (days/months), and 
3. At maturity: all characters taken 11 MAP, bunch yield (kg), peculiar characteristics of bunch 
and fingers. These data are shown in Table 1. 
Results and discussion 
Local plantain landraces in the Ashanti, Brong-Ahafo and Western regions may be differentiated 
on the basis of morphological attributes, e.g. pseudostem colour, petiole colour, bunch and 
finger characteristics. There is also a reasonably wide variation in the total number of suckers 
produced between the different cultivars. On the basis of the characteristics observed, plantain 
cultivars could be grouped into three broad categories (Table 1); False horn cultivars (9 cultivars 
were identified within this group), True horn (2 cultivars), and French types (3 cultivars 
identified). 
All these cultivars are cultivated across the three regions. No local, regional, or geographical 
differentiation was observed within or among cultivars collected from the different locations. 
Some cultivars were not observed in certain locations of collection and this may provide 
indications of the narrowing of genetic base of plantains in Ghana. In general, plant height was 
similar for all the cultivars identified except ‘Apem pa (French plantain) and ‘Adoso’ (False horn 
plantain) which produced strikingly tall plants (Table 1). Similar trend was observed in the 
length of time the cultivars took to flower with the tall plants flowering late. This suggests a 
possible positive correlation between plant height and duration to flowering which has 
agronomic implications. The results of the study corroborate the study done by Karikari (1971). 
However, detailed evaluation need to be conducted to determine the potential yield and status 
of resistance/susceptibility of cultivars. The observation that there were not much differences 
between the cultivars could be attributed to the techniques used in assessing diversity. 
Molecular-genetic approaches for determining genetic variation are needed to develop more 
reliable genetic markers to differentiate the cultivars available in Ghana. In particular, the use of 
AFLP techniques may be able to generate enough polymorphism for not only studies in genetic 
diversity but also other studies involving genome composition, mapping and identification of 
genes responsible for certain important agronomic traits. Germplasm conservation should be 
intensified to safeguard erosion of genetic variability. 
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Table 1. Means of morphological and yield parameters of local plantain landraces. 

















FALSE HORN           
BRODEHEMAA 248.0 45.0 Pinkish green 51 Deep pink 7 297 14.0 White pulp 
APANTU NYIRETIA 252.5 45.5 Pinkish green 47 Deep pink 5 274 10.5 Rounded fruits,  
Medium length 
AFIAKUMA 271.8 49.3 Pinkish green 52 Deep pink 4 264 12.3 - 
ADOSO 371.5 70.5 Pinkish green 52 Deep pink 6 311 19.3 Many-handed 
Bunch like ‘Apem’ 
BRODEYUO 232.5 41.5 Dark purple 42 Purplish  
pink 
4     
         
       
263 11.3 Dark Purple
Pseudostem 
ABOMIENU (I) 210.0 43.0 Pinkish green 43 Deep pink 8 270 13.8 Two separate bunch 
Stalks on pseudostem 
ABOMIENU (ii) 291.5 51.5 Pinkish green  51 Deep pink 5 223 13.0 One main bunch stalk 
Branching into two on one 
pseudostem 
ABOMIENU (iii) 268.8 50.0 Pinkish green 48 Deep pink 8 266 12.1 Two separate bunch 
Stalks-one bunch stalk 
with two male buds 
KWAKUO NTOROWA 282.5 47.0 Pinkish green 49 Deep pink 4 270 10.0 Very short fingered 
Fruits 
 TRUE HORN
ASAMIENU 260.0 42.0 Pinkish green 46 Deep pink 5 310 9.5 Two-handed bunch 
SAKRO 240.0 40.0 Pinkish green 
 
41 Deep pink 
 
6 279 8.0 One-handed bunch 
 FRENCH PLANTAIN
APEM ONIABA 270.0 46.0 Pinkish green 42 Deep pink  6 261 10.0 Seedless fruits 
APEM NYIRETIA 245.0 40.0 Pinkish green  41 Deep pink  2 306 7.0 - 
APEM PA 350.0 57.0 Pinkish green 50 Deep pink 3 318 13.8 - 
 
* The local names of the different cultivars within each of the three broad groups have been used. For most of the cultivars, the local names were derived from the peculiar bunch and finger 
characteristics.  
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Données de base sur les filières de la banane et de la banane 
plantain en Côte d’Ivoire 
A. Adiko, S.K. Kouassi 
 
 
Dans le cadre de la troisième réunion annuelle du Comité de Pilotage de MUSACO tenue à 
Abidjan, en Côte d’Ivoire, du 23 novembre au 1er décembre 1999, il a été organisé 
conjointement un atelier sur la collecte des données de base. Cet atelier visait à former les 
chercheurs aux méthodes de collecte et à l’analyse d’informations pertinentes pour décrire 
l’état d’un système, l’état bio-physique et l’état socio-économique. 
A l’issue de la rencontre d’Abidjan, le Comité de Pilotage a recommandé l’organisation 
d’une collecte de données de base secondaires sur les filières de la banane et de la banane 
plantain en Afrique de l’Ouest et du Centre. 
Conformément à cette recommandation, l’IPGRI (International Plant Genetic Resources 
Institute), dans le cadre du programme de l’INIBAP, a signé un Protocole d’Accord (LOA 
2000/12) avec le CNRA (Centre National de Recherche Agronomique) en juin 2000, en vue 
de collecter les données de base secondaires sur les deux filières en Côte d’Ivoire. 
La réalisation de l’étude a été confiée à Monsieur Simplice Koffi KOUASSI. A cet effet, ce 
dernier a réalisé une revue bibliographique et des entretiens avec des personnes ressources 
des organisations agricoles, des institutions de recherche et des services de 
commercialisation et de vulgarisation. 
Les structures suivantes ont collaboré à la réalisation de l’étude : 
OCAB : Organisation centrale des producteurs-exportateurs d’ananas et de bananes ; 
OCPV : Office d’aide à la commercialisation des produits vivriers 
ANADER : Agence nationale d’appui au développement rural 
MINAGRA : Ministère de l’agriculture et des ressources animales 
CIRES : Centre ivoirien de recherche économique et sociale 
CNRA : Centre national de recherche agronomique 
UFR de Bio-Sciences : Unité de formation et de recherche de bio-sciences de l’université de 
Cocody-Abidjan  
La présente communication donne seulement un aperçu de la masse de données collectées 
par Monsieur KOUASSI, données qui feront l’objet d’un rapport détaillé. 
Aperçu du secteur de la banane 
Importance de la banane 
En 1960, la production nationale de banane était seulement de 83 000 tonnes. Celle-ci s’est 
accrue régulièrement pour atteindre en 1999 plus de 200 000 tonnes. Cette production est 
réalisée sur 80 plantations qui couvrent environ 5550 ha concentrés dans un rayon de 100 à 
200 km autour de la ville portuaire d’Abidjan. Ces plantations font l’objet d’une exploitation 
intense. Le rendement moyen est de 35 t/ha. Cependant, il n’est pas exceptionnel d’obtenir 
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50 à 60 t/ha sur certaines exploitations. L’industrie de la banane qui emploi près de 10 000 
personnes représente 3% du produit intérieur brut (PIB) national et 8% du PIB agricole. 
Commerce de la banane 
Plus de 80% des exportations ivoiriennes de bananes sont destinées aux marchés de l’Union 
Européenne, ce qui fait de la Côte d’Ivoire le premier exportateur africain de bananes sur 
ledit marché. 
Les principaux marchés de la banane ivoirienne en Europe de l’Ouest sont la France, 
l’Allemagne, la Belgique, le Royaume Uni, la Hollande, etc. En plus de ces destinations qui 
peuvent être considérées comme des marchés traditionnels, les exportateurs ont entrepris de 
ravitailler également les pays de l’Europe de l’Est : Russie, Pologne, Slovaquie etc. Par 
ailleurs, la Côte d’Ivoire approvisionne la sous-région et tente de conquérir les marchés du 
Maghreb. 
Quant au marché national, il est ravitaillé à partir des écarts de triage. Au sein de cette filière 
très organisée, l’exportation est assurée actuellement par dix structures contre dix-neuf en 
1992. 
Diversité du matériel génétique bananier 
Trois variétés de banane appartenant au sous-groupe Cavendish sont plantées en Côte 
d’Ivoire. Ce sont Grande naine, Poyo et Williams. 
Sur certaines exploitations, une part non-négligeable de la production est constituée par les 
variétés Figue rose, Figue verte et Figue pomme. 
Facteurs limitants 
Les principaux facteurs biotiques et abiotiques qui constituent des contraintes pour la 
culture de banane ont été recensés et hiérarchisés comme suit : 
 1982 1999 
Nématodes 1 3 
Charançons 2 4 
Eau 3 1 
Fertilité des sols 4 6 
Cercosporioses 5 7 
Virus 6 5 
Matériel de plantation 7 2 
(1= facteur le plus important) 
 
Aperçu du secteur de la banane plantain 
Importance de la banane plantain 
Contrairement au secteur de la banane, celui de la banane plantain est inorganisé. La banane 
plantain se rencontre dans des exploitations de petites tailles (1 à 4 ha) ou de dimensions 
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moyennes à grandes (5 à 30 ha). En général, les systèmes de culture adoptés sur toutes ces 
exploitations sont de type traditionnel. 
Les associations culturales, plantain-cultures pérennes (caféier, cacaoyer) et plantain-
cultures vivrières, sont les pratiques culturales les plus répandues. Les bananiers plantain 
sont également cultivés sur les andains et à proximité des habitations (plantain de case). 
Depuis quelques années, la monoculture du bananier plantain connaît un développement 
notable. Précédemment située dans les régions du Sud et du Sud-Est, l’aire principale de 
production de la banane plantain s’est déplacée, à partir des années 1970, vers le Sud-Ouest 
et le Centre Ouest. En fait, ce déplacement correspond à celui des cultures de café et cacao 
auxquelles le bananierplantain est généralement associé sur les défriches forestières. 
Selon le dernier recensement de l’ANADER, la culture de banane plantain occupe environ 
280 000 ha. Quant à la production, les données sont conflictuelles. Alors que les statistiques 
agricoles du Ministère de l’agriculture et des ressources animales indiquent une production 
de 1,4 million de tonnes, les données de l’OCPV mentionnent 1,8 million de tonnes. Il est 
vraisemblable que la production nationale soit d’environ 2 millions de tonnes. Le rendement 
est faible, entre 4 et 10 t/ha. 
Avec ce niveau de production, la banane plantain constitue la troisième denrée vivrière de la 
Côte d’Ivoire, après l’igname et le manioc. 
Commerce de la banane plantain 
En dehors de l’OCPV, les structures et les circuits de commercialisation de la banane 
plantain sont constitués de réseaux informels. Il convient de préciser que l’OCPV apporte un 
appui à la commercialisation de la banane plantain, entre autres denrées vivrières. 
Les prix sur le marché local obéissent à la loi de l’offre et de la demande. Généralement, 
le marché connaît une période d’abondance qui s’étale de novembre à février. Les prix 
durant cette période sont relativement bas, 75 Frans CFA/kg. La période de pénurie, de 
mai à septembre, se traduit par un accroissement des prix qui peuvent atteindre  
200 Francs CFA/kg. 
Concernant la commercialisation sur le marché extérieur, les Statistiques Agricoles situent 
les premières exportations à 1987 avec 2 400 T et des recettes de 778 millions de FCFA. 
Depuis 1993, l’exportation de la banane plantain, principalement vers les marchés de la 
sous-région (Mali, Burkina Faso, Guinée, Libéria, Niger et Ghana), connaît un véritable 
essor. L’OCPV estime ce flux commercial à 20-30 % de la production nationale. Les prix sur 
les marchés sous-régionaux peuvent atteindre 600 FCFA/kg (OCPV, comm. pers.). 
Formes de transformation et de consommation 
Dix méthodes traditionnelles de transformation alimentaire de la banane plantain ont été 
recensées en Côte d’Ivoire. Les aliments issus de ces transformations sont généralement 
désignés par des appellations vernaculaires : akpessi, foufou, foutou, alouboué, alloco, cracro, 
appiti, n’gbahô, dôkounou et banane braisée. En sus de ces mets traditionnels, il existe des 
formes modernes de transformation de la banane plantain : chips, farine protéinée et 
liqueur, etc. 
Diversité du matériel génétique de bananier plantain 
Les bananiers plantain généralement cultivés en Côte d’Ivoire appartiennent au type Faux 
corne, précisément de la variété Corne 1. Cependant, la variété Orishele introduite du 
                  Musa Network for West and Central Africa (MUSACO) 88
Nigeria par la recherche est de plus en plus demandée par les planteurs, pourrait à terme 
supplanter la variété Corne 1. En revanche l’adoption du plantain de type French tarde à se 
faire, en raison de la taille des doigts. Par ailleurs, la Côte d’Ivoire dispose, à travers le 
CNRA, de 47 accessions de bananier plantain dont 13 sont d’origine ivoirienne et 34 
proviennent d’autres pays. 
Facteurs limitants 
Parasites et ravageurs : les nématodes, la cercosporiose noire et les charançons constituent 
les principaux facteurs limitants biotiques de la culture. En général, les traitements 
phytosanitaires contre ces parasites et ravageurs sont exceptionnels. 
Matériel végétal : la disponibilité de matériel végétal de qualité demeure une contrainte 
majeure. 
Systèmes de culture : l’étroite association des bananiers plantain aux cultures de café et de 
cacao sur les défriches forestières à des incidences sur la culture vivrière. En effet, la chute 
des cours mondiaux du café et du cacao entraîne un manque d’entretien des plantations 
et/ou un arrêt des créations de nouvelles plantations. Par ailleurs, les problèmes fonciers 
que rencontrent les producteurs allogènes de café et cacao dans les régions du Sud-Ouest et 
du Centre Ouest affectent également la production de banane plantain. Enfin, en raison de la 
disparition de la forêt ivoirienne, la propension qu’ont les producteurs à planter les 
bananiers plantain sur les défriches forestières constituent une contrainte à prendre en 
compte dans les perspectives d’amélioration des techniques culturales. 
Pertes de production post-récolte : au-delà des problèmes phytosanitaires, d’autres facteurs 
concourent à d’importantes pertes de production post-récolte. Ce sont l’inadéquation de la 
technique de récolte et de conditionnement, l’inadéquation des conditions de transport, 
l’éloignement des plantations et les difficultés d’accès à celles-ci. Ces pertes de production 
sont estimées à 35% et se répartissent comme suit à différents niveaux : producteur (5%), 
transport (7%), grossistes (11%), détaillants (12%). 
Activités des systèmes nationaux de recherche agronomique 
En Côte d’Ivoire, la recherche sur les Musa est menée par le CNRA, l’UFR-Bioscience de 
l’Université de Cocody-Abidjan et le CIRES. 
Le CNRA, avec sa station de Bimbresso, est chargée de conduire le programme national de 
recherche sur la banane et la banane plantain. Tous les aspects, amélioration génétique, 
agronomie, défense des cultures et transformation et conservation, sont abordés. Depuis 
1998, les nouveaux programmes de recherche du CNRA accordent la priorité  à la recherche 
sur la banane plantain et non plus à la banane. 
Quant à l’Université et au CIRES, leurs activités de recherche portent sur les aspects 
fondamentaux et socio-économiques, respectivement. 
Dans le cadre de leurs activités, les institutions nationales impliquées dans la recherche sur 
les Musa collaborent avec des institutions régionales et internationales (CRBP, IITA) et des 
réseaux (CORAF, PROMUSA, INIBAP/MUSACO). 
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Le CARBAPa été créé à la suite de la signature le 2 février 2001 à Yaoundé, d’un Accord 
intergouvernemental entre : 
Le Gouvernement de la République du Cameroun 
Le Gouvernement de la République Centrafricaine 
Le Gouvernement de la République Démocratique du Congo 
Le Gouvernement de la République Gabonaise 
Le Gouvernement de la République de Guinée Equatoriale 
Par transformation du «Centre Régional de Recherches sur Bananiers et Plantains» (CRBP), 
établi à Njombé (Cameroun) par la Convention signée le 25 octobre 1989 entre le Ministère 
chargé de la recherche scientifique et technique de la République du Cameroun et le Centre 
de coopération internationale en recherche agronomique pour le développement (CIRAD), 
le CARBAP hérite de l’ensemble du patrimoine du CRBP. 
Objectifs 
Les activités développées par le CARBAPsuivent quatre objectifs principaux :  
- L’amélioration des systèmes de production des bananiers et plantains des agriculteurs des 
pays africains en vue d’assurer : la croissance de leur revenu, l’amélioration de leur qualité 
de vie, la croissance de la productivité et la compétitivité de la banane africaine 
d’exportation sur les marchés internationaux 
- La formation des chercheurs, des cadres de la vulgarisation et du développement et des 
autres acteurs de la filière 
- le développement d’une coopération scientifique et technique régionale en Afrique de 
l’ouest et du centre et avec d’autres centres régionaux en Afrique 
- La mise en œuvre des stratégies de transfert des résultats en liaison avec les services 
d’encadrement agricole.  
Objectifs spécifiques  
• Maintenir et développer un centre de recherches d’intérêt commun au plus haut niveau 
de l’excellence internationale 
• Renforcer les capacités scientifiques et techniques des programmes nationaux de 
recherche sur bananiers et bananiers plantain 
• Développer la coopération scientifique et technique interafricaine et internationale dans 
le domaine des bananiers et bananiers plantain. 
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Membres  
Les membres du CARBAP sont les Etats africains signataires de ses statuts et tout Etat 
africain qui adhère à ses statuts et en assume les obligations. 
Organisation et fonctionnement 
Le CARBAP est doté de trois organes : 
Le Conseil d’Administration composé de Représentants des Etats membres (un 
représentant par Etat) et d’un représentant du collège des partenaires scientifiques. 
Le Conseil Scientifique composé de ersonnalités éminentes appartenant à l’administration, 
industrie et aux communautés académiques et scientifiques désignées par le conseil 
d’administration 
La Direction comprenant un Directeur nommé par le Conseil d’amministration, un 
Directeur adjoint et un Directeur administratif et financier qui ne ne peuvent être de même 
nationalité).  
Financement 
Les sources de financement sont les suivantes : 
• Cotisation des pays membres 
• Contributions bénévoles 
• Donations 
• Legs 
• Autres fonds 
Partenaires 
Le CARBAP coopère avec des organismes dont les activités correspondent à ses objectifs : 
• Organisations Internationales (partenaires scientifiques) 
• Organisations régionales (CORAF)  
• Organisations interrégionales 
• Institutions locales (pays partenaires) 
Institutions locales (pays partenaires) :  
• Institut Centrafricain de la Recherche Agronomique (ICRA) RCA 
• Institut National pour l’Etude et la Recherche Agronomique (INERA) RDC 
• Centre National de Recherche Scientifique et Technologique (CENAREST) Gabon 
• Délégation Générale de la Recherche Scientifique et Technique (DGRST) Congo 
• Centre National de Recherche Agronomique (CNRA) Côte d’Ivoire  
• Institut National de Recherches Agricoles (INRAB) Bénin  
• Institut de Recherche Agricole pour le Développement (IRAD) Cameroun 
• Tout autre pays et/ou institution intéressés 
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Infrastructures disponibles 
Quatre laboratoires sont fonctionnels : 
• Laboratoire de phytopathologie 
• Laboratoire de biotechnologie/culture in vitro 
• Laboratoire d’amélioration génétique et de technologie post-récolte 
• Laboratoire de nématologie-entomologie. 
Ressources humaines 
Le CARBAP prétend réunir des chercheurs originaires de la région Afrique Centrale et 
Occidentale et d’Europe. 
Actuellement le CARBAP compte : 
• 8 chercheurs seniors de l’IRAD/Cameroun 
• 4 chercheurs seniors du CIRAD FLHOR/France 
• 1 chercheur junior de la Coopération Française 
L’accord intergouvernemental portant création du CARBAP devrait permettre aux pays 
signataires de détacher des chercheurs de la Région Afrique Occidentale et Centrale à 
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Establishment of a delivery system for healthy improved Musa 
germplasm with field tolerance or resistance to Banana streak 
virus (BSV) and the black Sigatoka disease (BSD) in Ghana - 






To disseminate improved Musa hybrid germplasm and promising landraces to combat 
Banana streak virus (BSV) and Black Sigatoka diseases that constrain Musa production in 
Ghana. 
Project objectives 
To mass propagate selected hybrids and landraces using in vitro and rapid vegetative 
multiplication techniques. 
To apply recently developed diagnostics for the detection of viral BSV so that the health 
status of the germplasm can be assured. 
To routinely index and evaluate plants of the selected hybrids and landraces.  
To distribute proven varieties to farmers through the establishment of community-based 
nurseries. 
Collaborating institutions 
• CSIR-Crops Research Institute, Kumasi, Ghana 
• International Institute of Tropical Agriculture, (IITA) Ibadan, Nigeria 
• Biotechnology and Nuclear Agricultural Research Institute, (BNARI) Kwabenya, Ghana 
• University of Ghana, Legon (Department of Botany, Department of Crop Science, 
Agricultural Research Station, Kade) 
• Ministry of Food and Agriculture (Plant Protection and Regulatory Services 
Department, Crop Services Department). 
Objective 1: To mass propagate selected hybrids and landraces in primary 
nurseries/labs  
Techniques used: in vitro and split corm 
Primary site 1: Assin Fosu (Central region) 
• PITA-2 [TMP x 548-9] (available in Ghana) 
• PITA-5 [TMP x 2796-5] (available in Ghana) 
• PITA-11 [TMP x 2637-49] (available in Ghana) 
• TMP x 2481 (available in Ghana) 
• FHIA-21 (available in Ghana) 
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• BITA 2 [TMB x 1378] (recently received) 
• BITA 3 [TMB x 5295-1] (recently received) 
• ‘Asamienu’ (Ghanaian landrace) 
• ‘Apem Osoboa’ (Ghanaian landrace) 
• ‘Apantu brodewiuo’ (Ghanaian landrace) 
• ‘Apantu Osoboaso’ (Ghanaian landrace) 
Replacement: 
TMP x 582-4  PITA 1 
TMP x 548-4  PITA 4 
TMP x 1658-4  PITA 8 
Primary site 2: Fumesua (Ashanti region) 
• TMP x 582-4 
• TMP x 548-4 
• FHIA-21 
• FHIA-23 
• TMB x 5295 










Objective 2: To apply recently developed diagnostics for the detection of viral BSV 
Progress 
• Virologists exposed to developed diagnostics at IITA 
• BSV poly- and monoclonal antibodies supplied by IITA 
• TAS ELISA protocol adapted for detection of BSV (Ghana). 
Objective 3: To routinely index and evaluate plants of the selected hybrids and 
landraces at post flask, nursery, primary and secondary sites 
Objective 4: To distribute proven varieties to farmers in satellite or tertiary sites 
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West and Central African cooperation in banana and plantain 






• Identify priorities for regional cooperation 
• Establish a framework for negotiation and dialogue with partners 
• Propose a sustainable funding mechanism. 
Guiding principles for regional cooperation 
• Sub-regional co-operation should promote an efficient and effective use of resources in 
order to lift obstacles to the improvement of agricultural production and the reduction 
of the effects of natural resource degradation 
• NARS should be the basis structure for effective and sustainable regional cooperation in 
agricultural research 
• Regional cooperation is expected to assist, and not to replace efforts made by the NARS. 
Sub-regional research cooperation strategy development 
• Participatory approach 
• National consensus seeking workshop 
• Zonal consensus seeking workshop 
• Sub-regional consensus seeking workshop 
• Electronic workshop. 
Priority areas for cooperation 
• Agricultural policy 
• Cash crops (cotton, para-rubber, cocoa, oil palm) 
• Cereals (maize, millet, rice & sorghum) 
• Livestock/fisheries 
• Grain legumes (cowpea & peanut) 
• Natural resource management 
• Peri-urban agriculture 
• Genetic resource 
• Irrigated systems 
• Fruits & vegetables 
• Banana & plantain 
• Root & tuber crops (cassava, sweet potato & yam) 
• Information and communication 
• Biomathematics. 
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Banana and plantain: Priority areas for sub-regional cooperation 
• Collection of Musa baseline information 
• Musa germplasm conservation and reinvigoration of banks 
• Biotechnology and conventional breeding techniques for varieties creation  
• Integrated pest management for sustainable plantain and banana production. 
Priority areas for co-operation (2) 
• Sustainable soil fertility enhancement 
• Development of technologies aimed at reduction of post-harvest losses, including 
processing techniques. 
Our strategy 
• Enhancement of partnership with producers  
• Enhanced dialogue/integration of research with the development sector (NGOs and 
development organisations) 
• Improved co-ordination between and within networks and projects 
• Joint research planning; including shared responsibilities in conduct, execution and 
impact assessment involving all partners  
• Enhanced information exchange 
• Mechanisms for improved co-ordination of research (priority setting, resource 
allocation, utilisation of outputs) by networks/regional institutions/research and 
development partners 
• Increased synergies of research efforts across crops, and exploitation of spill-over effects 
of research methods and technologies from one crop to another. 
Expected outputs 
• Regional gene bank established, representing regional and core collections 
• Improved, genetic enhancement: risk to farmers is reduced by breeding genetically 
diverse open-pollinated varieties 
• Identified, appropriate seed production and distribution mechanisms (involving NGOs, 
FOs) 
• Identified, mechanisms for integrated pests control 
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Work programme 2001: Scientific coordination 
 
Impact assessment training workshops 
Objectives 
Training of trainers 
Case studies: conception and conduction 
Development of proposals 
Output 
Developed, capacity on impact assessment 
Institutionalized impact assessment 
Published, economic impact 
Activity  
Workshops in French & English 
Case studies to be implemented 
Evaluation impact of training 
Venue:  Bamako/Dakar 
Calendar: August 2001 
Partners: INSAH, ICRISAT, WARDA, IITA, CTA, ISNAR, Purdue 
 
Workshop on scientific writing  
Objectives 
Training of trainers 
Creation of a scientific writing capacity 
Basis for data development on technologies 
Output 
Scientific writing capacity developed 
Professionals identified 
Sub-regional journals constituted 
Activity 
Capacity development workshop 
Establishment of journals 
Venue:   Accra/Dakar 
Calendar:  August 2001 
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Workshop on research proposal preparations 
Objectives 
Training 
Why proposals fail 
The art developing proposals 
Output 
Capacity developed 
Developed, data bank on experts 
Developed, data bank on success stories 
Activity 
Training of trainers workshop for heads of research teams/projects, network coordinators, 
scientists, and academics 
Assessment of the impact of workshop 
Venue:  Dakar 
Calendar:  June 2001, March 2003 
Partners:  IARCs, ARIs, CTA, BESO 
 
Electronic conference on PGR 
Objectives 
Examine OAU legislation 
Assemble elements, and legal framework for sharing responsibilities 
Expected outputs 
Created awareness on OAU legislation 
Identified elements for cooperation in PGR 
Drafted legal framework for collaboration 
Activity 
Electronic workshop organised in collaboration with IPGRI 
Venue:  Internet 
Calendar:  15/01 – 23/02/2001 
Partners:  All stakeholders 
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Workshop in microbial ecology of tropical soils 
Objectives 
Acquisition of new knowledge on soil microbiol. 
Examine the applicability of new knowledge  
Rapid access to data banks 
Output 
Capacity developed 
Created networking capacity 
CD-rom on new techniques 
Activity  
4-week training workshop including field experiences 
Venue:   Dakar 
Calendar :  June 28 to July 28, 2001 
Partners:  IRD, Universities, NARS 
 
Livestock research initiatives in the sub-region 
Objectives 
Review of livestock research 
Development of detailed plan of action 
Outcome 
Inventory of ongoing projects 
Detailed plan of action document 
Collaborative research proposals 
Activity 
4-day workshop 
Venue:   Bobo Dioulasso 
Calendar:  October 2001 
Partners:  CIRDES, ITC, EISMV, ILRI 
 
Re-launch networks activities 
Objectives 
Repositioning of networks 
Ensure compliance with strategic plan 
Reinvigoration of cooperation tools 
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Output 
Renewed network activities 
Developed more collaborative projects 
Activity 
Organization of network general assemblies 
Organization of Steering Committee meetings 
Provision of coordination operational costs 
Venue:   NARS 
Calendar:  March to December, 2001 




Participatory definition of FAC projects 
Mobilisation of expertise 
Productive partnerships with farmers 
Output 
Re-launched, PRASAO project 
Identified host institution 
Activity  
Consensus seeking organized 
Venue:   Ouagadougou 
Calendar :  March 2001 
Partners :  CIRDES, CIRAD, IRD, WARDA, Universities 
 
Data bank on perennial cash crops 
Objectives 
Inventory on expertise and technologies 
Identification of genetic resources potentials 
Development of commercialization strategies 
Output 
Developed and published data bank 
Identified genetic potential base of crops 
Developed collaborative project proposals 
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Activity 
Sub-regional survey to be conducted 
Survey report examined by a workshop 
Venue:   NARS 
Calendar :  March to June 2001 
Partners:  ARIs, IARCs 
 
Musa baseline data bank 
Objectives 
Creation of baseline data 
Development of a basis for priority setting 
Provision grounds for impact assessment 
Activity 
Conduct sub-regional survey 
Analysis, and publication of results 
Output 
Data bank developed and published 
Identified constraints to production 
Identified information gaps 
Venue:   NARS 
Calendar:  March-May, 2001 
Partners:  INIBAP, IARCs 
 
Capacity development of NARS scientists 
Objectives 
Provision of scholarships, conference grants 
Provision of technical assistance 
Outcome 
Strengthened, NARS competitive capacity 
Activity 
Call for, and processing of applications 
Technical Assistance: data bank establishment 
Venue:   CORAF Secretariat 
Calendar:  2001 to 2003 
Partners:  CTA, ARIs, Universities, IARCs 
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ADIKO Amoncho Dr 
Centre National de Recherche Agronomique (CNRA) 
01 B.P. 1536  
Abidjan 01, COTE D’IVOIRE 
Tél : (225) 07 89 27 52 
Fax: (225) 43 45 33 05 
Email : cnra@africaonline.co.ci 
 
ADJEI-NSIAH Samuel 
Agricultural Research Station – Kade 
Faculty of Agriculture, University of Ghana 
Legon, Accra, GHANA 
Tél/fax : (233-21) 50 01 80 
 
ADMIRAAL Linda 
Volta River Estates Ltd. 
P.O. Box 3 
New Akrade, GHANA 
Tél/fax : (233-027) 541 735 
Email: hemnelina.admiraal@qs.student.wau.nl 
 
K. AFREH-NUAMAH Prof. 
National Integrated crop and Pest Management 
Secretariat 
C/o PP MSO, MOFA, Accra 
Faculty of Agriculture 
University of Ghana 
Legon, Accra, GHANA 
Tél : (233-021) 621 656/7 or 020 813 5959 
Fax : (233-021) 500 180 







Ekow AKYEAMPONG  
International Network for the Improvement  
of Banana and Plantain (INIBAP) 
B.P. 12438  
Douala, CAMEROUN 
Tél/fax : (237) 42 91 56 
Email : inibap@camnet.cm 
 
AMOATEY Harry M. 
Biotechnology and Nuclear Agricultural Research Institute 
(BNARI) 
P.O. Box LG 80 
Legon, Accra, GHANA 
Tél : (233-21) 40 03 10/40 22 86 
Fax : (233-21) 40 08 07 
Email : bnargaec@gh.com 
 
ANNO-NYAKO Felix Ofori Dr. 
Crops Research Institute (CRI) 
P.O. Box 3785  
Kumasi, GHANA 
Tél : (233-051) 60 425/(233-027) 888625 
Fax : (233-051) 60 142 
Email : criggdp@gh.com 
felixn_888625@mobitelnet.com 
 
ASAFU-AGYEI J.N. Dr. 
Crops Research Institute (CRI) 
P.O. Box 3785 
Kumasi, GHANA 
Tél : (233-051) 60 425/60391/60142 
Fax : (233-051) 60 142 
Email : criggdp@gh.com 
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BANFUL Ben Mr. 
Crops Research Institute (CRI) 
P.O. Box 3785  
Kumasi, GHANA 
Tél : (233-051) 60 425/60391/60142 
Fax : (233-051) 60 142 
Email : criggdp@gh.com 
 
BOSCH A. Ronald Ir. 
Volta River Estates Ltd. 
P.O. Box 3 
New Akrade, GHANA 
Tél/fax : (233-027) 541 735 
Email : wienco@africaonline.com.gh 
 
DZOMEKU Beloved Mensah Mr. 
Crops Research Institute (CRI) 
P.O. Box 3785 
Kumasi, GHANA 
Tél : (233-051) 60 425/60391 
Fax : (233-051) 60142 
Email: dzomeku@forig.org 
 
ESCALANT Jean-Vincent Dr. 
International Network for the Improvement  
of Banana and Plantain (INIBAP) 
Parc Scientifique Agropolis II 
34397 Montpellier, FRANCE 
Tél : 33 (0)4 67 61 03 34 
Fax : 33(0)4 67 61 13 02 
Email : j.escalant@cgiar.org 
 
HAUSER Stefan Dr. 
International Institute of Tropical Agriculture (IITA) 
Humid Forest Ecoregional Centre 
B.P. 2008 (Messa) Yaoundé 
CAMEROUN 
Tel : (237) 23 74 34/23 75 22 
Fax : (237) 23 74 37 
Email : s.hauser@cgiar.org 
IITA Postal address: C/o L.W. Lambourn 
26 Ding wall Rd 
Croydon, CR 9 3EE 
UK 
 
HEMENG M.S. Barbara Dr. 
Department of Crop Science 
Faculty of Agriculture 
Kwame Nkrumah University of Science and Technology 
Kumasi, GHANA 
Tel : (233) 024 360 844 
Fax : (233-51) 60137 
Email : ustlib@libr.ug.edu.gh 
 
HUGHES Jackie Dr. 
International Institute of Tropical Agriculture (IITA) 
Oyo Road,  
Ibadan, NIGERIA 
Tel (234-2) 241 26 26 Ext 2345 
Fax : (234-2) 241 22 21 
Email : j.hughes-iita@cgiar.org 
Postal address: c/o L.W. Lambourn & Co 
26 Dingwall Rd 
Croydon CR9 3EE 
UK 
 
KALLON Annie Mrs 
Rice Research Station 
Rokupr 
PMB 736 Tower Hill 
Freetown, SIERRA LEONE 
Tél : (232) 22 32 82 
Fax (232) 22 95 45   
Email: rokupr@sierratel.sl 
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LOKOSSOU Bernardin M.  
CRA-Sud  
Institut national de recherches agricoles du Bénin 
(INRAB) 
B.P. 3  
Attogon, BENIN 
Tél : (229) 37 12 50/37 11 50 
Fax: (229) 37 12 50 
Email: inrabdg4@bow.intnet.bj 
 
MBOA Engelbert Bonaventure M. 
Ministère de la Recherche Scientifique et Technique 
(MINREST) 
B.P. 1457, Yaoundé, CAMEROUN 
Tél: (237) 22 13 34/ 74 03 78 
Fax (237) 22 13 36 
Email: mboae@yahoo.com 
 
NARTEH Lawrence Dr. 
Crops Research Institute (CRI) 
P.O. Box 3785  
Kumasi-Ashanti, GHANA 
Tél: (233-051) 60390/60391 
(233-027) 88 99 55 
Email: lawrencen_889955@mobitelnet.com 
 
NGALANI Joseph Antoine Dr. 
Ministère de la Recherche Scientifique et Technique 
(MINREST) 
B.P. 1457  
Yaoundé, CAMEROUN 
Tél: (237) 22 13 34/ 93 42 96 
Fax (237) 22 13 36 
 
NGOU NGOUPAYOU Jean Daniel Dr. 
Institut de Recherche Agricole pour le Développement 
(IRAD) 
B.P. 2067  
Yaoundé, CAMEROUN 
Tél/Fax : (237) 22 33 62 
Email : iradpnva@iccnet.cm 
NKENDAH Robert Dr. 
Food and Agriculture Organisation (FAO) 
c/o INIBAP 
B.P. 12438  
Douala, CAMEROUN 
Tel/fax: (237) 42 91 56 
Email: inibap@camnet.cm 
 
NWALOZIE Marcel Dr. 
CORAF 
7, Avenue Bourguiba 
B.P. 8237  
Dakar-Yoff, SENEGAL 
Tél : (221) 825 96 18 
Fax : (221) 825 55 69 
Email : marcel.nwalozie@coraf.org 
 
OFFEI Kwame Dr. 
Dept of Crop Science  
University of Ghana  
Legon, GHANA 
Tél/fax: (233-21) 50 01 80 
Email : skoffei@yahoo.com 
 
OKORO U. Josephine  
International Institute of Tropical Agriculture (IITA) 
IITA Onne P.M.B 008 Nchia Eleme 
Port Harcourt Rivers State, NIGERIA 
Tel : (234-2) 241 26 26 
Email: iitaonne@cgiar.org 
 
E. OPPONG-KONADU Dr 
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Agenda 
 
Fourth Annual Steering Committee Meeting  
East Legon, Accra, Ghana 
2-4 April 2001 
 
 
Monday, 2 April 
8.00 - 9.00 Registration 
9.00 - 10.00  Opening Ceremony 
 Opening remarks by Chairman  
Welcome address by Director General, Council for Scientific and Industrial 
Research, Ghana 
Short addresses by  
President of Musaco 
Head of Musa Project, IITA 
Director, INIBAP 
Scientific Coordinator, CORAF 
 
Opening address by Hon. Minister, MEST  
 
10.00 – 10.30 Group photograph & Cocoa break 
 
10.30 – 11.15 Regional Institutions 
The Future Harvest sub-Saharan Africa Musa programme  
CORAF update (Scientific Coordinator, CORAF) 
Centre Africain de Recherches sur Bananiers et Plantains CARBAP  
(J.A. Ngalani) 
 
11.15 – 12.30 Musa research in Ghana  
Overview of GATSBY /GHANA Musa Project:  
1999 - 2001 (F. Anno-Nyako) 
Overview of the IITA West Africa Plantain Project in Ghana (S. Adjei-Nsiah) 
Introduction, Evaluation and Dissemination of FHIA hybrids in Ghana  
(B.M. Dzomeku) 
Nematode problems of Musa in Ghana: Past, Present and Future (B. Hemeng) 
Characterisation and evaluation of local Musa landraces (E. Oppong-Konadu) 
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12.30 – 14.00 Lunch 
 
14.00 – 16.00 Musa research in Ghana (cont’d) 
Reaction of four micropropagated cultivars of Musa to banana streak virus (BSV) 
infection (K. Offei) 
Micropropagation of Musa germplasm: Prospects for enhanced production in 
Ghana (H. Amoatey) 
Rapid field multiplication of plantain using coconut water-treated split corms  
(J. K. Osei) 
International Pest Management Farmer Field Schools with plantain  
(K. Afreh-Nuamah) 
The potential role of plantain in the management of inland valleys (E. Otoo) 
Discussion 
 
16.00 – 16.30 Cocoa/coffee break 
 
16.30 – 18.00 Musa activities at IITA (A. Tenkouano, J. Hughes & S. Hauser) 
 
Tuesday, 3 April 
 
8.30 – 10.00 Germplasm evaluation 
International Musa Testing Programme (J.V. Escalant) 
Evaluation of IITA hybrids in West Africa (A. Tenkouano) 
Reports on germplasm trials in 
Côte d’Ivoire (A. Adiko) 
Nigeria (B. Adelaja) 
Congo Rep (J.P. Tathy) 
General discussion  
 
10.00 – 10.30 Cocoa/coffee break 
 
10.30 – 11.00 Periurban project 
Update from Ghana (B.Banful) 
Update from Benin (B. Lokoussou) 
 
11.00 – 12.30 Collection of baseline information  
Country reports  
Benin (B. Lokossou) 
Sierra Leone (A. Kallon) 
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Country reports (cont’d) 
Guinea (M. Lama) 
Côte d'Ivoire (A. Amoncho) 
Ghana (B. Banful) 
Nigeria (B. Adelaja) 
Cameroun (L. Temple) 
Gabon (A. Sambo)  
Plans of FAO – (N.B. Lutaladio and R. Nkendah) 
A future CORAF project (M. Nwalozie) 
 
12.30 - 13.00 Report on ProMusa (A. Adiko & J.V. Escalant) 
 
13.00 – 14.00 Lunch 
 
14.00 – 16.00 Discussion on network 
Matters arising from last meeting (President) 
News from the Secretariat (Secretary) 
Future project ideas 
 
16.00 – 16.30 Cocoa break 
 
16.30 – 17.30 Discussion on network (cont'd) 
 
17.30 - 18.00 AOB, Election of Chairperson, closing 
 
19.30 Closing dinner 
 
Wednesday, 4 April 
 
Field trip (Volta River Estates, Small holder production, Akosombo dam) 
